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INTRODUCTORY. 

A  TREATISE  on  tumours  of  the  optic  nerve,  written  at 
the  present  time,  is  practically  a  resume  of  the  work 
which  has  been  done  on  the  subject  during  the  19th  century. 
Not  until  18 16  do  we  meet  with  something  tangible  in  the 
report  of  Scarpa,''°^  who  described  an  orbital  growth  which 
sprang  apparently  from  the  external  sheath  of  the  optic  nerve 
and  was  removed  without  injury  to  the  function  of  the  eye. 
To  WisJia7't,^  of  Edinburgh,  whose  report  has  so  long  lain  for- 
gotten upon  the  shelf,  belongs  certainly  the  honour  of  having 
clearly  described  the  first  example  of  that  form  of  growth 
which  forms  the  subject  of  this  paper,  and  somewhat  open  to 
question  as  Scarpa's  case  is,  it  might  perhaps  be  more  reason- 
able to  date  the  commencement  of  our  exact  knowledcre  of 
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the  subject  from  1833,  the  year  in  which  the  report  of  the 
Scottish  surgeon  was  piibHshed. 

Goldzieker,^^  iS/S-  ^^.s  the  first  to  treat  the  subject  of 
primary  tumours  of  the  optic  nerve  under  a  general  heading, 
thouo-h  von  Graefe,^°  1864,  in  discussing  the  features  of  his 
first  two  cases,  had  already,  with  the  insight  of  genius,  drawn 
a  clear  clinical  picture  of  these  growths  and  laid  down  the 
diaonostic  points  which  are  still  the  mainstay  of  the  pro- 
fession in  their  recognition. 

A  still  further  advance  in  the  development  of  the  sub- 
ject was  brought  about  when  Leber  drew  the  attention  of 
opthalmologists  to  the  necessity  of  adopting  a  more  exact 
classification  of  the  tumours  affecting  the  optic  nerve.  First 
broached  at  the  meeting  of  the  Opthalmologische  Gesellschaft 
of  1874*  Leber's  views  find  full  expression  in  his  later  classic 
article'"  on  this  subject,  where,  instead  of  an  indiscriminate 
massing  together  of  cases,  one  finds  for  the  first  time  an 
orderly  classification  of  the  neoplasms  affecting  the  optic 
nerve. 

Since  Leber's  time  the  subject  has  been  enriched  by  a 
large  number  of  excellent  pathological  and  clinical  reports  and 
several  ^^-/^fn?/  treatises,  among  which  are  to  be  mentioned 
especially  those  of — \Villemer,'5Vossius,3^  Huc,-^^  Hessdorffer,'*^ 
Ewetzki,"^  \Volfheim,5'  Jocqs,'^'  Ayres,^*^  Sattler,^^  Roudie,'-*' 
Gloor,"5  Thiery,'^^  Braunschweig,^-*  Salzmann,^*^  Finlay,'"^ 
Scalinci,5°  Bullar  and  Marshall, '^^  Axenfeld  and  Busch,^^ 
Collins  and  Marshall  ''5.  This  work  as  a  whole  reflects  the 
advances  which  have  been  made  in  surgery  and  pathology 
during  the  last  quarter  of  a  century. 

Leber  (I.e.),  after  clearly  distinguishing  between  the 
primary  tumours  of  the  optic  nerve  and  the  secondary  growths 
or  those  which  involved  it  by  extension  from  contiguous  parts  ; 
and  after  classifying  the  neoplasms  according  as  to  whether 
they  affected  the  (i)  Intraocular,  (2)  Intraorbital,  or  (3)  Intra- 
cranial division  of  the  nerve,  separated  the  tumours  of  the 
second  mentioned  class  into  the  true  or  genuine  (eigentltch), 
or  those  encapsuled  by  the  dural  sheath,  and  the  false  (tm- 
eigentlick)  or  those  which  sprang  from  the  external  aspect  of 
this  structure  or  the  immediately  adjacent  tissue. 

•Klin,  Mon.  Bl.  fiir  Augen,  Vol.  xii,  p.  443. 
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This  paper  deals  only  with  the  genuine  tumours  of 
Leber's  classification  though  a  slightly  different  nomenclature 
has  been  adopted.  In  place  of  the  terms  "  True  "  and  "False" 
which  appeared  to  us  somewhat  arbitrary,  inasmuch  as  both 
classes  of  growth  spring  primarily  from  the  nerve,  we  have 
substituted  the  words  ''  Intradnrar  and  '' Extradural,''  ihe. 
better  to  define  the  real  point  of  difference  in  the  situation 
of  the  neoplasms. 

It  was  my  intention  at  first  to  take  up  the  whole  subject 
of  growths  of  the  optic  nerve,  but  with  the  progress  of  the 
work  it  was  decided  to  deal  only  with  that  portion  of  them 
already  indicated.  The  reason  for  this  was  not  only  that  this 
class  holds  easily  the  first  place  in  clinical  importance  and  in- 
terest, but  because  it  was  thought  that  pathologically  it  could 
be  shewn  that  these  tumours,  though  differing  in  many 
respects,  were  in  reality  but  varying  manifestations  of  one 
underlying  process. 

In  order  to  secure  accuracy  it  was  determined  to  employ 
original  articles  as  far  as  possible,  and  to  select  as  material 
only  those  cases  which  were  undoubtedly  intradural  in  situation. 

While  working  in  this  way  it  became  evident  that  the 
bibliography  of  the  subject  was  in  an  annoyingly  inaccurate 
and  incomplete  condition.  This  was  seen  to  have  arisen 
from  the  employment  by  former  writers  of  abstracts  instead  of 
original  articles,  and  it  was  interesting  to  trace  the  typo- 
graphical errors  in  one  paper,  e.g.,  that  of  Jocqs,'^''  through 
a  series  of  succeeding  monographs. 

Special  care  has  been  taken,  therefore,  m  this  paper  to 
make  the  bibliographical  lists,  which  have  been  brought  for- 
ward only  as  far  as  1900,  as  accurate  as  possible,  and  in  order 
to  render  this  part  of  the  work  more  valuable  to  future  workers, 
references  have  been  given  not  only  to  the  tumours  under 
discussion,  but  also  to  the  cases  which  have  been  excluded 
because  of  doubt  or  because  they  fell  under  other  headings. 
Still  further  to  add  to  the  reliability  of  the  bibliographical 
section,  I  have  affixed  a  dagger  sign  (f)  to  those  few  (6) 
references  which  I  was  unable  to  verify  by  access  to  primary 
sources,  and  to  increase  its  usefulness,  I  have  inserted  an 
asterisk  (*)  wherever  the  original  article  was  accompanied  by 
illustrations. 
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I  should  like  here  to  express  my  warm  thanks  to  Professor 
Adami,  in  whose  laboratory  at  the  Royal  Victoria  Hospital, 
the  histological  portion  of  this  work  was  carried  through,  for 
the  encouragement  which  I  have  received  at  his  hands  during 
the  preparation  of  this  paper,  but  especially  for  the  direct 
assistance  he  has  given  me  in  the  elaboration  of  the  ideas  in 
this  article  concerning  the  nature  of  and  the  relationship  be- 
tween the  various  forms  of  tumours  met  with.  To  Dr. 
Duller  for  pathological  specimens  and  the  permission  to 
use  them,  and  to  Dr.  Shirres  for  help  with  that  part  of  the 
work  which  came  within  his  special  field  of  neuro-pathology, 
I  am  very  grateful.  My  thanks  are  also  due  to  Miss  Charlton 
for  kind  assistance  at  the  McGill  Medical  Library,  to  Major 
Merrill  for  courteous  permission  to  make  use  of  the  incompar 
able  Surgeon-General's  Library  at  Washington,  and  to  Dr. 
Patrick,  Mr.  Hamilton  White  and  my  brother,  Mr.  Roddick 
Byers  for  the  preparation  of  illustrations. 
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REPORT  OF  CASES  STUDIED  I'-V  THE  WRITER. 

Before  proceeding-  to  discuss  the  (question  in  its  general 
aspects,  I  will  introduce  here  the  report  of  two  cases  of  prim- 
ary intradural  tumours,  which,  together  with  the  pathological 
portion  of  that  read  before  the  American  Ophthalmological 
Society  in  1S99  by  Dr.  Buller,  make  up  the  material  which 
forms  the  basis  of  my  work  on  this  subject. 

The  first  case  was  originally  reported  by  Dr.  Buller  in 
1886,  but  as  the  communication  has  not  generally  found  its 
way  into  the  literature,  I  have  inserted  verbatim  the  remarks 
made  at  the  time  of  the  presentation  of  the  growth  before  the 
Montreal  Medical  Society. ^^  They  are  as  follows  : — 

"This  growth  was  removed  on  the  i6th  of  April  from  the  orbit  of 
a  little  girl  7  years  of  age.  The  history  of  the  case  and  the  objective 
signs  were  sufficiently  distinctive  to  warrant  a  diagnosis  of  tumour  of 
the  optic  nerve  before  the  operation  for  its  removal  was  undertaken. 
The  child  was  well  developed  and  in  excellent  health.  About  six  months 
previously,  an  undue  prominence  of  the  right  eye  was  noticed  and  this 
had  slowly  increased.  Two  months  previously  the  vision  was  tested  by 
a  physician  and  the  eye  found  to  be  entirely  blind,  just  as  it  was  when  I 
first  saw  it  on  the  15th  of  April. 


•^«!f!J;V:'*^« 


Fig.  I. 
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The  amount  and  character  of  the  proptosis  can  be  pretty  well 
estimated  by  a  glance  at  this  photograph  (see  fig.  i),  taken  the  same 
dav.  The  protrusion  was  considerable  and  always  directly  forward  ; 
the  movements  of  the  eyeball  were  slightly  impaired  but  not  more  so  in 
one  direction  than  another.  No  signs  of  any  deep-seated  inflammatory 
process  existed,  nor  was  there  pulsation,  bruit,  or  change  in  degree  of 
proptosis  from  placing  the  head  in  such  a  position  as  would  favour  con- 
gestion of  the  parts.  The  ophthalmoscope  showed  a  greatly  swollen 
nerve  and  unilateral  choked  disc  ;  this,  with  the  complete  and  early 
blindness  were  strong  points  in  the  diagnosis.  I  hoped  to  be  able  to 
remove  the  growth  and  retain  the  eyeball  in  position,  so,  after  dividing 
the  attachment  of  the  inner  rectus  and  passing  the  finger  between  this 
muscle  and  the  eyeball,  it  was  easy  to  feel  the  enormously  swollen  nerve 
and  trace  it  to  the  optic  foramen  where  it  was  removed  with  curved 
scissors  and  afterwards  separated  from  the  eyeball.  There  was  only 
moderate  bleeding,  and  as  far  as  manipulative  procedure  was  concerned, 
it  would  have  been  easy  to  return  the  eyeball,  but,  on  finding  that  the 
pulpy  growth  over  the  sheath  of  the  nerve  extended  right  up  to  the  optic 
foramen,  I  thought  the  chances  of  preventing  a  recurrence  of  the  tumour 
would  be  improved  by  the  free  application  of  chloride  of  zinc  paste  to 
the  orbit,  and  under  these  circumstances  deemed  it  useless  to  attempt  to 
save  the  eyeball.  Accordingly,  the  eye  was  removed  and  the  zinc  paste 
applied. 

The  child  made  a  good  recovery  and  returned  home  in  two  weeks 
after  the  operation." 

Although  it  is  now  (1901)  fifteen  years  since  the  removal 
of  the  growth,  the  patient  is  active  and  well. 

Full  anatomical  description  of  the  tumour  was  not  made 
at  the  time,  and  the  accompanying  pathological  report  is  my 
excuse  for  giving  the  case  a  new  publicity.  The  eye  and 
tumour  had  been  preserved  by  Dr.  Duller  in   Miiller's   fluid. 

Macroscopically,  the  tumour  was  slightly  spindle-shaped  in 
appearance,  measuring  25  mm.  in  length  by  14  mm.  in  breadth  at  its 
point  of  greatest  thickness,  which  was  situated  at  or  near  its  middle 
point,  in  other  words,  125^  mm.  from  either  end.  The  mass  was  every- 
where surrounded  by  a  smooth  dense  capsule,  having  an  even  thickness 
throughout  of  about  0.5  mm.  This  structure  was  undoubtedly  the 
dural  sheath  of  the  optic  nerve  and  could  be  readily  stripped  off  from 
the  rest  of  the  tumour,  leaving  exposed  an  uneven,  but  smooth,  almost 
shiny,  surface. 


Fic;.  II. 
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On  Transverse  section  of  the  tumour  from  8-10  mm.  behind  its  bul- 
bar end  (fii?.  2),  it  was  seen  that  the  tissue  immediately  underneath  the 
outer  sheath  [a)  was  somewhat  dense  and  firm,  forming^  a  more  or  less 
distinct  but  quite  inseparable  outer  rind  (b)  to  the  layer  of  new  tissue  (c), 
which  seemed  to  blend  inwards  with  the  visibly  thickened  pial  sheath 
id)  This  intervao-inal  tissue  was  composed  of  a  groundwork  of  homo- 
creneous  substance"^  intersected  bv  fibrous  septa  running  in  every  direction, 
and  surrounded  the  noticeably  enlarged  optic  nerve  {e)  in  a  crescentic 
manner.  On  one  side  of  the  nerve,  this  new  tissue  layer  had  a  thick- 
ness of  7  mm.  ;  hut  it  graduallv  diminished  in  extent,  so  that  at  a  pomt 
directlv  opposite  the  first  it  had  a  breadth  of  barely  0.5  mm.  The 
position  of  the  optic  nerve  was  therefore  very  eccentric,  but  it  was 
impossible  to  determine  along  which  of  its  borders  the  above  layer  had 
mostly  developed. 


On  Longitudinal  section,  a  different  appearance  was  presented  (fig. 
-j)  A  few  millimeters  from  the  cerebral  end  of  the  tumour,  the  optic 
nerve  had  a  diameter  of  10  mm.  while  at  this  point  the  subvaginal  tissue 
was  not  present.  More  posteriorly,  the  nerve  showed  a  slight  rounding 
oflf  and  no  doubt  still  further  decreased  in  size  as  it  passed  through  the 
optic  foramen.  From  the  point  of  greatest  thickness  forward  the 
diameter  of  the  nerve  graduallv  diminished,  while  on  the  other  hand  the 
encircling  stratum  became  increased.  It  was  plainly  seen  that  the  optic 
nerve  proper  attained  its  greatest  thickness  near  the  optic  foramen, 
while  the  subvaginal  tissue  was  mostly  developed  along  the  anterior 
3/ ths  of  the  tumour.  ,  .u      ^        1 

Microscopically.  One  saw  first  of  all  in  the  periphery  the  dural 
sheath  composed  of  dense  bands  of  wavy  fibrous  tissue  with  a  rich  min- 
crling  of  elastic  fibrils,  seen  especially  well  after  staining  by  Unna  s  and 
Weicrert's  methods.  Its  outer  surtace  showed  the  same  evidence  ot 
stasia's  as  noted  later  on  in  connection  with  the  sclerotic,  while  awards 
it  blended  imperceptibly  with  the  tissue  occupying  the  distended  subdural 
space.  This  latter  (see  fig.  iv.).  was  composed  of  irregular  flowing 
masses  of  connective  tissue,  which  formed  a  meshwork  of  varying 
coarseness.  In  places  it  was  made  up  of  loose  irregular  bundles,  in 
others  of  delicatelv  branching  cells,  which  suggested  the  myxoma 
Promiscuouslv  scattered  over  the  whole  field,  were  rounded  and  oval 
cells,  and  altogether  the  microscopical  appearances  were  thos-e  ot 
retiform  tissue.   ^  Inwards,  the  pia  mater  was  seen  greatly  hypertrophied, 
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but  it  too,  like  tlie  dural  sheath,  passed  indiscernibly  into  the  subdural 
overgrowth  with  which  it  was  identical  in  structure. 

The  increase  in  the  size  of  the  nerve  proper,  was  due  to  enlarge- 
ment of  the  fasciculi  and  of  the  interfascicular  connective  tissue. 

The  spaces  between  the  nerve  bundles  were  occupied  by  a  mesh- 
work  of  branching"  connective  tissue  identical  in  every  respect  with  that 
in  the  subvaginal  space.     The  texture  of  this  hypertrophied  tissue,  how- 


Ji''5fi,\f^, 


Fig.  IV. 


ever,  was  loose  and  it  appeared  as  if  the  individual  fibres  had  been 
pressed  apart  to  form  clefts  of  varying  size  (fig.  5)  ;  while  between 
the  outer  surface  of  many  of  the  nerve  bundles  and  the  inner  surface  of 
the  perineurium  existed  large  clear  spaces,  which  surrounded  the  fasci- 
culi to  a  varying  degree  (fig.  5).  These  appearances  were  attributed  to 
dilatatio7i  of  the  lynnph  spaces  i&ithin  the  nerve  stalk. 

The  nerve  bundles  maintained  for  the  most  part  their  usual  shape 
but  were  very  evidently  increased  in  size.  This  enlargement  was  due  to 
an  increase  in  the  intrafascicular  connective  tissue  (endoneurium),  which 
formed  a  fine  honey-combed  fabric,  the  cells  of  which,  as  shown  by 
Van  Gieson  and  Pal-Weigert,  were  found  to  be  entirely  free  from  any 
nerve  elements  proper. 

The  vessels  in  the  newly  formed  tissue  were  comparatively  few  in 
number,  possessed  relatively  thick  walls,  and  exhibited  a  tendency  to 
arrange  themselves  in  clusters  or  groups.  The  vascular  structures 
present,  however,  were  engorged  with  blood  as  were  also  the  vessels  of 
the  rest  of  the  nerve  ;  and  the  tissues  generally,  outside  the  fasciculi, 
were  infiltrated  with  laro^e  numbers  of  extravasated  red  blood  cells. 
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There  were  marked  chang-es  in  connection  with  the  globe.  The 
outer  layers  of  the  sclerotic  were  everywhere  swollen  and  cedematous, 
but  more  especially  at  the  posterior  pole  where  the  whole  surface  of  the 
eyeball  was  covered  by  masses  of  loose,  curlings,  hyperplastic  fibrous 
tissue  in  which  were  seen  numerous  blood  extravasations  and  pigment 
masses  derived  therefrom.      In   keeping-  with    this,   the  vessels    of   the 


.'-i^ 
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Fig.  v. 


sclerotic,  more  especially  those  situated  in  the  superficial  layers,  were 
greatly  distended  and  engorged.  The  iris  and  ciliary  body  were  the  site 
of  a  most  marked  cedema  and  proliferation  of  pigment  cells,  and  these 
conditions  were  especially  seen  about  the  vessels  and  between  the 
bundles  of  the  ciliary  muscle.  The  changes  in  the  nerve  head  were 
those  common  to  post-neuritic  atrophy. 

To  sum  up  briefly,  the  chief" points  concerning  the  tumour 
under  discussion  are  as  follows  : 

(i)  The  growth  in  relation  to  the  nerve  was  primary  in 
origin  and  intradural  in  situation.  (2)  The  tumefaction  was 
altogether  due  to  a  simple  hyperplasia  of  all  the  connective 
tissue  structures  of  the  nerve,  the  sensory  elements  being 
entirely  absent.  (3)  There  were  well  marked  signs  of  dila- 
tation of  the  lymph  spaces  of  the  nerve  stalk,  and  of  stasis 
within  the  globe  and  in  the  subvaginal  lymph  space  and  that 
of  Tenon. 
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CASE    II. 

The  second  case  was  that  of  a  young  woman,  who  had 
emigrated  to  Canada  from  England.  She  was  first  seen 
when  17  years  of  age  at  the  Montreal  General  Hospital  by 
Dr.  J.  J.  Gardner,  lecturer  on  Ophthalmology  at  McGill  Uni- 
versity, to  whom  I  am  greatly  indebted  for  the  notes  relating 
to  the  oirl's  condition  at  the  date  of  her  first  examination. 

O 

They  are  as  follows  : — 

"Dec.  ig,  i88g;  patient  had  perfect  eyesight  until  two  years  ago 
when  she  accidently  discovered  that  the  left  eye  was  blind.      Always  a 

fairly  healthy  girl  and  has  had  wo  pain  in  the  eye.      About months 

later  the  eyeball  began  to  protrude,  and  this  has  been  increasing  more 
rapidly  of  late.  The  movements  are  impeded  in  all  directions  except 
down  ;  the  upward  excursion  is  much  diminished  ;  pupils  equal,  3^  to 
4  mm.  ;  left  pupil  does  not  react  to  light,  but  contracts  and  dilates  as  a 
reflex  from  the  right.  L.  V.  =  no.  pi.  ;  no  pulsation  in  eyeball  ;  no 
apparent  heart  trouble.      T. — 2. 

Ophthal?7iGscopic :  On  closing  the  right  eye,  the  left  pupil  dilates 
and  allows  a  good  view  of  the  fundus  to  be  obtained.  Media  clear,  optic 
disc  much  swollen  (5.0  D.),  veins  full  and  tortuous,  arteries  small,  edges 
of  disc  obliterated,  not  much  change  about  the  macula.  R.V.  =20/50, 
no  improvement." 

Dr.  Buller  subsequently  removed  the  orbital  tumour 
described  at  the  end  of  this  report.  The  eyeball  was  for  a 
time  preserved  in  situ  but  had  to  be  removed  later  on. 

In  July  following  (1890),  the  patient  was  readmitted  to 
the  General  Hospital  for  recurrence  in  the  same  orbit  ;  the 
house  surgeon's  note  at  that  time  was  as  follows  : 

July  9,  1890  :  Dr.  Buller  removed  contents  of  orbit  ;  much  haemor- 
rhage. The  tumor  (recurrence)  filled  the  inner  and  upper  parts  of  the 
orbit.*  Periosteum  firmly  adherent  and  removed  with  difficulty. 
Arterial  ends  touched  with  the  actual  cautery  ;  cavity  stuffed  with  strips 
of  lint  soaked  in  carbolic  oil  ;  one  at  the  back  (apex)  covered  with 
chloride  of  zinc  paste." 

The  patient  made  a  gradual  recovery  from  this  operation 
and  was  discharged  from  the  Hospital  Aug.  i,  1890,  "appar- 
ently cured." 

In  1899,  nine  years  after  the  removal  of  the  orbital 
growth.  Dr.  Gardner  informed  me  of  the  girl's  presence  in  a 
Home  for  Incurables  on  the  outskirts  of  the  city.  I  was  able 
to  follow  the  case  for  several  weeks,  but  as  no  marked  change 
occurred  in  the  girl's  condition  during  this  time,  I  shall  be  able 
to  embody  my  several  notes  in  one  report. 

*This  grovvtli  was  also  found,  but  was  so  dried  that  nothing-  could  be  made  of 
it  microscopically. 
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The  patient  was  very  small  of  stature  and  poorly  developed  for  a 
woman  oi  twenty-five  years  ;  her  weight  was  only  sixty-seven  pounds. 
She  lay  down  a  great  deal  with  her  body  bent  and  her  legs  drawn  up, 
and  when  sittingon  a  chair  turned  around  and  leant  upon  its  back  with 
her  head  drooping.  The  skin  of  the  body  generally  was  dry,  while  upon 
the  limbs  there  existed  a  scaly,  icthyoid  condition,  especially  marked 
over  the  dorsal  aspect  of  the  toes,  knees  and  the  insteps.  The  supra- 
clavicular glands  were  palpable  on  both  sides  of  the  neck,  but  not 
markedly  enlarged  ;  no  other  glandular  swellings.  No  changes  in  the 
cardio-vascular,  (pulse  100  to  no)  the  respiratory,  (except  the  nasal 
condition)  or  the  genito-urinary  systems. 

The  patient  masticated  her  food  badly  and  towards  the  end  experi- 
enced difficulty  in  swallowing  ;  vomiting  attacks  came  on  at  times,  but 
nearly  always' after  the  ingestion  of  food  ;  the  bowels  were  constipated, 
the  patient  was  extremely  irritable,  difficult  to  manage,  and  very 
unclean  in  her  habits  ;  the  higher  cerebral  functions  were  almost  entirely 
abolished.  She  seemed  to  know  the  members  of  her  family  in  an  indefi- 
nite sort  of  way  and  the  matron  of  the  institution  when  she  placed  her 
keys  in  the  patient's  hands.  The  mental  condition,  however,  varied 
from  time  to  time.  On  my  second  visit,  while  the  patient  was  being 
photographed,  she  said  in  a  thick,  indistinct  voice,  "Am  I  in  the  bath- 
room or  in  the  dining  room."  "  I'll  fix  you,"  "I'll  pay  you  back  ;  "  and 
on  examining  her  no^se,  during  which  time  she  struggled  violently,  "Oh, 
I'll  pay  you  back."  She  also  said,  "  Put  the  shawl  over  me,"  and  when 
it  was' adjusted,  "Put  it  right."  On  my  other  visits,  however,  her  mind 
was  by  no  means  so  lucid. 

The  power  of  all  four  limbs  was  intact  ;  but  the  patient  seemed  to 
have  lost  the  art  of  co-ordination.  When  taking  her  on  to  the  verandah 
she  had  to  be  supported  on  both  sides  and  acted  exactly  like  a  baby 
learning  to  walk. 

Sensation  was  everywhere  intact  except  over  the  area  supplied  by 
the  left  supra-orbital  nerve,  where  a  pin  could  be  pushed  deeply  in  with- 
out the  patient  evincing  the  least  sign  of  pain,  although  responding 
violently  to  pricking  in  other  parts  of  the  body.  The  sense  of  smell  was 
undoubtedly  intact  on  both  sides.  Examination  of  the  nose  showed  a 
thick  muco-purulent  discharge  from  the  left  side  and  blocking  of  the 
passages  by  numerous  mucous  polypi.      The  pharynx  was  normal. 


Fig.  VI. 
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The  It.  lower  lid  was  rounded  and  prominent  and  of  a  dusky  red 
color.  (See  Fig-,  vi.)  On  palpation  this  was  felt  to  be  due  to  a  tumour 
mass  intimately  attached  to  and  extending-  upwards  from  the  lower 
orbital  margin,  the  skin  of  the  lid  being-  adherent  to  its  surface.  There 
was  very  marked  entropion  of  the  upper  lid,  the  outer  surface  of  which 
lay  in  close  contact  with  the  upper  aspect  of  the  tumour,  while  a  puru- 
lent discharge  came  away  from  the  inner  angle.  The  external  appear- 
ances of  the  right  eye  were  normal  in  every  respect,  movements  perfect 
in  all  directions,  cornea  and  media  clear,  sensation  everywhere  intact, 
but  the  pupil  was  dilated  and  fixed  and  the  opthalmoscope  showed  a 
condition  of  advanced  atrophy  of  the  optic  nerve.     V.  =0.  Tn. 

The  face  was  noticeably  drawn  to  the  right  side  in  a  state  of  rest, 
markedly  so  when  the  patient  attempted  to  speak  or  cry  out  ;  the  creases 
of  the  left  side  of  the  face  were  obliterated,  z'.^.,  left  facial  paralysis. 
(Fig.  vi.) 

There  was  absolute  deafness  on  both  sides.  The  ears  were  com- 
pletely filled  with  cerumen,  but  on  account  of  the  behaviour  of  the  patient 
the  obstruction  could  not  be  entirely  removed  and  inspection  of  the 
drums  was  impossible.  Apart  from  this,  however,  there  was  no  doubt 
of  the  inability  of  the  patient  to  appreciate  sounds  of  any  kinds. 

The  sense  of  taste  seemed  intact,  the  patient  appreciating  certain 
kinds  of  food,  especially  Bologna  sausage  which  her  brother  brought  her. 

How  far  the  vomiting,  difficulty  in  swallowing,  and  position  of  the 
head,  were  due  to  central  disturbance,  it  was  impossible  to  decide.  The 
sphincters  acted  properly  ;  the  knee  jerks  were  intact,  possibly  exagger- 
ated. The  patient  died  June  27,  1899.  The  matron  informed  me  that 
the  day  previous  the  girl  had  been  seized  by  a  choking  attack  from 
which  she  entered  into  a  comatose  condition  and  passed  quietly  away  as 
if  in  sleep. 

Dr.  Adami  very  kindly  performed  the  partial  post  mortem 
examination  which  was  carried  out  ;  the  followino"  is  a  brief 
outline  of  the  conditions  present : 

Slight  rigidity  and  very  apparent  emaciation;  cutaneous  and  orbital 
conditions  as  noted  ante  morteyn.  The  circumference  of  the  skull, 
measuring  from  the  glabella  to  the  external  occipital  protuberance 
=  19^".  The  scalp  was  everywhere  separated  easily  from  the  cranium, 
and  in  so  doing  the  occipital  bone  was  found  to  swell  out  behind  beyond 
the  general  level  of  the  skull.  On  the  right  side  the  supra-orbital  notch 
was  normal,  but  on  the  left  side  this  structure  possessed  a  diameter  of 
y^'  and  through  it  projected  a  dense  mass  of  thickened  tissue  surround- 
ing the  nerve  which  could  not  itself  be  recognized. 

The  thickness  of  the  skull  varied  considerably;  over  the  occipital 
area  it  was  comparatively  thin  and  transparent,  while  in  the  parietal 
region  it  possessed  a  moderate  density,  and  in  the  middle  of  the  left 
frontal  bone  measured  ^"  in  thickness,  Along  a  line  Y^,"  to  the  right  of 
the  sagittal  suture  the  frontal  bone  was  found  excavated,  the  depression 
being  filled  by  greatly  enlarged  Pacchionian  bodies,  while  over  the  middle 
aspect  of  the  external  surface  of  the  forehead,  but  to  a  less  extent  on 
the  right  than  on  the  left,  relatively  large  osteophytes  were  present. 
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The  left  orbit  was  bathed  in  foul,  thick,  jjireenish  pus  and  the  floor 
was  so  necrotic  and  eaten  away  that  the  cavity  stood  in  communication 
with  the  antrum  of  Hii,'-hmore,  whicli  exhibited  the  same  Ions;'  standinj^ 
purulent  inflammation. 

The  dura  mater  in  general  was  markedly  thickened  but  showed 
towards  the  left  frontal  region  marked  thinning  and  erosion.  Scattered 
here  and  there  in  this  structure,  but  especially  developed  on  each  side 
of  the  longitudinal  sinus,  in  the  frontal  region,  and  over  the  lower  and 
anterior  parts  of  the  temporo-sphenoidal  lobes  at  the  base,  were  dense, 
firm  nodules  of  varying  size,  which  were  situated  both  on  the  internal 
and  external  surfaces  of  the  dura  mater,  penetrated  into  the  brain  sub- 
stance, and  tore  the  cerebral  material  on  their  removal.  One  of  these 
growths  situated  on  the  outer  surface  of  the  right  parietal  region 
measured  10  x  8  x  ^mm.  high. 


Fig.  VII. 


Examination  of  the  brain  revealed  a  large  neoplasm  lying  upon  and 
destroying  many  of  the  structures  of  the  base.  Anteriorly,  it  began  on 
either  side  of  the  bulbous  portion  of  the  olfactory  nerve  which  it  involved, 
and  extending  backwards  filled  in  the  whole  area  between  the  inner 
surfaces  and  tips  of  the  temporal  convolutions.  All  trace  of  the  struc- 
tures in  this  vicinity  (the  optic  chiasm,  the  anterior  perforating  space, 
corpora  albicantia,  infundibulum,  optic  tracts  and  pituitary  body)  were 
completely  obliterated  by  the  growth.  More  posteriorly  the  tumour 
extended  on  either  side  of  the  crus  cerebri  and  pons,  compressing  the 
latter  structure  in  such  a  way  that  its  ventro-dorsal  diameter  was  much 
increased,  its  lateral  breadth  on  the  other  hand  reduced  to  the  thickness 
of  little  more  than  ^ }"  in  the  mid-pontal  region.  Still  further  back  the 
growth  spread  out  on  the  middle  peduncle,  flocculus,  and  amygdaloid 
convolution  of  the  cerebellum. 
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At  its  posterior  extremity  the  tumour  extended  beneath  nearly  the 
whole  of  the  under  surface  of  the  cerebellum,  while  more  anteriorly  it 
completely  hid  from  view  the  origin  of  the  5th,  7th  and  8th  nerves. 

The  very  considerable  displacement  of  the  brain  substance  caused 
by  the  atypical  g-rowth  of  the  brain  tumour  can  be  demonstrated  best  by 
the  study  of  a  series  of  transverse  sections  of  the  cerebrum.  These 
were  made  in  the  following  situations  : 

1.  ^"  in  front  of  the  optic  chiasm. 

2.  Yo,"  behind  the  tip  of  the  temporal  lobe. 

3.  Immediately  behind  the  corpora  albicantia. 

4.  Through  the  centre  of  the  tegmentum  of  the  crura. 

The  term,  displacement  of  the  brain  substance,  is  used  because  the 
tissue  of  the  cerebrum  was  not  at  all  infiltrated  by  the  neoplasm  from 
which  it  seemed  indeed  everywhere  sharply  demarcated. 

Studying  the  sections  in  detail,  the  following  are  the  conditions 
made  out  : 

1.  In  Section  i,  (see  Fig.  VH.)  the  growth  is  found  to  occupy 
the  whole  of  the  area  extending  from  the  under  surface  of  the  corpus 
callosum  and  anterior  horns  of  the  lateral  ventricles  to  the  base 
of  the  brain. 

2.  Practically  the  same  condition  is  present.  Large  masses  extend 
from  the  base  right  up  to  the  floor  of  the  lateral  ventricles,  push  laterally 
into  the  temporal  convolutions,  and  destroy  the  anterior  part  of  the 
island  of  Reil  on  the  left  side. 


■^'atiyraKjtn0'y^- 


Fig.  vhi. 


3.   The  tumour  mass  (Fig.  VIII.)  is  again  seen  lying  between   the 
floor  of  the  lateral  ventricles  and  the  sides  of  the  temporal  convolutions 
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especially  pressing  into  and  destroying  the  latter  structures  on  the 
left  side.  On  this  half  of  the  brain  also  the  caudate  nucleus  is  markedly 
atrophied  and  only  a  few  fibres  of  the  internal  capsule  can  be  made  out. 
4.  Here  the  basal  tumour  is  no  longer  seen  but  the  choroid  plexus 
in  the" descending  horn  of  the  lateral  ventricle  has  become  the  seat  of  the 
o-rowth.  In  the  left  side  the  optic  thalamus  is  greatly  atrophied  especi- 
ally the  pulvinar  and  again  only  a  few  fibres  of  the  internal  capsule  can 
be'made  out.  The  third  ventrfcle  is  very  much  contorted  and  altered  in 
shape  on  account  of  the  atrophy  and  displacement  of  the  large  basal 
ganglia  on  the  left  side. 

\:;.  In  this  section,  dilatation  of  the  posterior  and  descending  horns 
of  tlie  left  lateral  ventricle  is  very  noticeable  and  in  this_  position  the 
choroid  plexus,  the  outer  fringe  of  which  has  become  especially  involved 
by  the  neoplasm,  forms  a  large  rounded  mass  the  size  of  one's  little 
finger  and  can  be  seen  descending  into  the  postero-descending  horn. 

"  The   cerebellum   itself  was    not   attacked   by  the   growth   but  only 
pressed  upwards  and  displaced. 

Microscopically  the  growth  was  composed  of  characteristic  sarcoma 
cells  for  the  most  part  of  the  spindle  shaped  variety,  which  in  general 
showed  a  tendency  towards  an  alveolar  arrangement.  What  lent  the 
neoplasm  its  peculiar  character,  however,  was  the  presence  of  the  so-called 
"onion-bodies,"  often  arranged  in  groups  in  different  parts  of  the  field. 
These  structures  were  composed  of  a  few  more  or  less  rounded  cells, 
centrally  situated,  which  were  surrounded  by  others  flatter  in  character 
and  arranged  in  concentric  layers.  Very  often  the  central  areas  of  these 
bodies  were  seen  to  stain  palely  and  to  undergo  calcareous  degeneration, 
and  not  infrequently  the  last  mentioned  condition  went  on  to  involvement 
of  the  whole  structure.  The  "sand-bodies"  thus  formed  became  fre- 
quently detached  from  the  surrounding  tissue,  and  dropping  out  during 
the  process  of  mounting,  left  free  spaces  which  were  lined  by  endothe- 
lial cells. 

The  character  of  the  growth  was  practically  the  same  in  all  the  parts 
affected  (brain,  orbit  and  dura  mater)  ;  only  perhaps  in  the  intracranial 
portion  were  the  "sand  bodies  "  more  numerous.  The  neoplasm  appar- 
ently did  not  extend  into  the  substance  of  the  supra-orbital  nerve  but 
only  surrounded  that  structure.  Unfortunately,  owing  to  the  specimen 
(supra-orbital  nerve)  being  lost  during  the  summer  cleaning  at  the 
laboratory,  the  finer  conditions  here  could  not  be  more  fully  studied. 
After  a  long  search  I  was  rewarded  by  finding  the  original  tumour, 
and  the  recurrent  growth.  They  were  both,  however,  so  dried  up  that 
we  were  unable  to  recognize  with  certainty  any  details  under  the 
microscope.  . 

As  regards  the  general  form  of  the  original  tumour,  the  conditions 
were  clearly  defined]  and  there  was  no  doubt  \vhatever  of  its  belonging 
to  the  primary  intradural  neoplasms  of  the  optic  nerve. 

The  antero-posterior,  transverse,  and  vertical  measurements  of  the 
growth  were  about  equal,  namely  22  mm.  As  usual,  the  capsule  was 
formed  by  the  dural  sheath,  the  core  by  the  optic  nerve  and  its  sheath, 
and  between  these  structures  was  situated  the  intervaginal  overgrowth. 
The  capsule  of  the  tumour  was  not  everywhere  intact,  a  noticeable  piece 
being  absent  near  the  posterior  end  of  the  growth.     The  course  of  the 
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nerve  through  the  enlarg-ement  was  slightly  eccentric,  corresponding  to 
the  difference  in  the  development  of  the  arachnoidal  overgrowth,  and 
it  gradually  increased  in  size  from  before  backwards.  In  front,  the 
nerve  was  sharply  defined,  measuring  5  +  5  mm.  Behind,  where  its 
dimensions  were,  as  nearly  as  could  be  made  out,  7  +  8  mm.,  it  was 
less  clearly  differentiated  from  the  surrounding  tumour  mass.  It  was 
not  possible  to  determine  the  various  surfaces  of  the  growth,  nor  indeed 
to  say  with  absolute  certainty  which  was  the  anterior  and  which  the 
posterior  end  of  the  tumour. 


Fig.  IX. 


Now-a-days  it  has  been  recognized  that  the  majority  of 
Psammomata  are  either  of  the  nature  of  angio-sarcomata, 
angio-fibromata  or  endotheliomata,  and  these  various  forms  of 
tumour  are  closely  allied.     It  may  further  be  noted  that  the 
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psammoniata    and     endoLhclioniaLa    are     tumours     peculiarly 
characteristic  of  the  membranes  of  the  brain. 

\\' hat  is  of  importance  here  is  that  we  have  a  tumour  of 
the  sarcomatous  type,  and  even  acknowledging-  this  to  be  an 
endothelioma,  or  in  other  words  one  of  the  most  slowly 
growing-  of  sarcomatous  tumours,  it  is  scarce  possible  to  believe 
that  the  tumour  of  the  optic  nerve  was  primarily  of  this  nature. 
It  is  more  than  we  are,  w^ith  our  present  knowledge,  prepared 
to  believe,  that  a  tumour  of  sarcomatous  nature  could  exist 
for  ten  years  in  connection  with  the  brain  and  the  optic  nerve  ; 
or  in  other  words  we  are  forced  to  conclude  either  that  the 
tumour  found  at  the  autopsy  was  of  relatively  recent  develop- 
ment and  had  no  connection  with  the  original  disturbance  for 
which  the  eye  was  enucleated,  or,  on  the  other  hand,  that  if 
there  be  a  relationship  between  the  original  tumour  and  those 
discovered  post  mortem,  then  that  original  tumour  was  of  a 
strictly  benign  type,  and  only  after  the  course  of  long  years, 
the  portion  not  removed  took  upon  itself  more  sarcomatous 
and  more  malionant  o-rowth. 

The  history  of  the  case  certainly  favors  this  latter  view, 
as  obviously  there  had  been  long  continued  disturbance  at 
the  base  of  the  brain.  Hence  it  is  reasonable  to  suppose  that 
here  primarily  we  had  to  deal  with  a  condition  resembling 
that  seen  in  the  first  case,  a  condition  which  I  have  termed 
"  Fibromatosis,"  and  that  eventually  in  the  course  of  years  the 
proliferation  of  the  endothelial  elements  became  the  prominent 
feature,  and  the  tumour  took  on  the  characters  described  in 
the  text.  That  seems  in  every  respect  the  natural  conclusion, 
and  arriving  at  this  conclusion,  we  recognize  that  the  second 
case  belongs  to  the  same  order  as  the  first,  and  incidentally 
that  such  an  endotheliomatous  tumour  formation  may  be 
grafted  upon  the  more  fibromatous  condition. 

Examining  the  sections,  I  am  strongly  of  opinion  that 
the  endotheliomatous  development  has  been  primarily  in 
connection  with  the  lymphatics  ;  the  blood  vessel  shewn  in 
Fig.  IX.  would  appear  to  be  only  secondarily  involved.  This 
growth  then  in  connection  with  the  lymphatics  of  the  part 
may  be  associated  or  compared  with  the  marked  dilatation 
and  disturbance  of  the  lymphatics  seen  in  the  first  case. 


20    Primary  Iiitrachiral  Tumours  of  the   Optic  Nerve. 

ETIOLOGY 

In  general,  the  observations  made  in  this  section  only 
confirm  those  of  previous  writers.  Notwithstanding  that 
practically  all  cases  are  now-a-days  brought  before  the  notice 
of  the  profession,"^  tumours  of  the  optic  nerve  must  still  be 
placed  among  the  rarities  of  eye  surgery.  Locality  appears 
to  be  of  no  effect,  though  Dr.  Buller's  experience  in  Montreal 
has  been  rather  unique,  he  having  observed  three  cases  in 
a   material  of  now  about   50,000  patients. 

As  regards  the  age  of  the  patients  at  the  time  when  the 
disease  first  made  its  appearance,  the  following  table,  repre- 
senting an  analysis  of  85  cases  in  which  the  facts  are  stated, 
shews  the  number  of  those  attacked  at  the  different  periods 
of  life  to  be  as  follows  : — 

Between  the    ist  and  5th  years 32  cases. 

Sth  "  loth  "  20      " 

"            "    loth  "  15th  '■  15  " 

"    15th  "  20th  "  g  " 

"            "   20th  "  25th  " 5  '■ 

"   30th  "  35th  "  3  " 

"    60th  "  65th  •'  I 

It  will  be  noticed  that  only  four  of  the  85  cases  occurred 
after  the  25th  year,  and  in  general  the  table  shews  how 
essentially  this  condition  is  a  disease  of  early  life.  Probably 
in  others,  but  ahnost  certainly  in  the  cases  of  Ritterich,^  von 
Forster,^^  Rampoldi,^*  Vossius,^^  Salzer,^'  Braunschweig, ^-^  and 
Buller,^^  where  the  onset  was  well  within  the  first  year,  is  the 
condition  to  be  looked  upon  as  congenital  in  origin. 

As  regards  sex,  of  the  95  cases  in  which  the  fact  is  noted, 
39  (41%)  were  males,  and  56  (59%)  were  females,  and, 
touching  the  frequency  of  the  eye  affected,  an  analysis  of  94 
reports  gives  42  (45%)  to  the  right  side,  and  52  (55  a)  to  the 
left. 

There  is  undoubtedly  a  tendency,  therefore,  for  fema/es 
to  be  affected  oftener  than  males,  and  the  left  nerve  more 
frequently  than  the  right. 

Very  interesting  is  the  part  played  apparently  by  traum- 
atism in  the  production  of  these  tumours,  and  the  fact  affords 
another  example  of  the  unexplained  relationship  which  is 
occasionally  stated  to  exist  between  injuries  and  cell  over- 
growth.   In  13  instances  among  the  tumours  under  discussion, 

*The  cases  referred  to  by  Dr.  Reeve  of  Toronto  (Trans.  Amer.Ophth.  Soc, '99, 
p.  518),  occurred  in  the  Clinic  of  Dr.  Lloyd  Owen,  Birming-ham,  Eng-.,  but  have  not  as 
yet,  I  think,  found  their  wav  into  the  literature. 
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the  growth  was  attributed  to  an  injury,  which  in  nine  cases 
(Duboue.^  Szokalski,^  Ritterich,^  von  Graefe/'  Griining," 
Knapp,''  Ayres,5^  Lagrange, ^^  and  Golowin  '°'),  was  in  con- 
nection with  the  head  or  temporal  region  ;  in  three  more 
(Hue,"  Perls  and  Loch.'^  Brailey -''),  with  the  eyeball  itself, 
and  in  one  last  instance  (Ouaglino,'-')  was  of  the  nature  of  a 
penetrating  wound  of  the  orbit. 

The  number  of  cases,  too,  in  which  the  condition  is  stated 
to  have  followed  'iov^-\^  febi^ile  disturbance  or  infect i 021s  disease, 
is  too  large  to  be  merely  accidental.      In  some  instances  the 
relationship   is  hardly    to    be   doubted.      Thus    for   example, 
Lidell's"  patient   had   an  attack  of  parotitis  (mumps),  in   the 
spring  of  1850.   but  while  the    swelling  of  the    right    gland 
subsided,  that  of  the  left  persisted.      In  the  latter  part  of  the 
same  summer,  the  eyelids  of  the  affected  side  became  swollen 
and  remained  so  for  two  or  three   months.      Finally,  four  or 
five  months  after  the    palpebral    trouble    had    subsided,  the 
patient  noted  that  the  sight  of  the  left  eye  was  failing,   and 
six   months    later    exophthalmos    made    its    appearance.      In 
Christensen's"'  case,  the  disease  followed  upon  a  febrile  illness 
ot  two  weeks  duration,  which  w'as  thought  possibly  to  have 
been  of  the  nature  of  a  localized   meningitis,  while  the  con- 
dition manifested  itself  in  Sym's  -''  child,  during  an  attack  of 
pertussis   and   in  Vossius' ^^  second  patient  was  looked  upon 
as  a  sequela  of  the  same  disease.      Lastly,  in  the  instances  of 
Pfliiger,^^  Vossius,-^^  Parissoti  and   Despagnet/-*  Burnett^^  and 
Ellinp-er,°^  a  relationship  was  noted  between  the  tumour  and 
measles  (probably),  ophthalmia  neonatorum,  typhoid,  compli- 
cated during  convalescence  by  a  stye,  la  grippe,  and  stoma- 
titis aphthosa  respectively. 

Finally,  it  may  be  mentioned  that  in  the  case  of  Schlodt- 
mann,^^  the  condition  seemed  to  follow-  upon  childbirth,  and 
as  regards  case  2  of  this  paper  and  the  patients  of  Christ- 
ensem''  Hessdorffer.^'  and  Burnett.''  the  new  growth  w-as 
associated  with  an  ill  developed  condition  of  the  body  as  a 
whole. 
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PATHOLOGICAL    ANATOMY. 

Gross  Anatomy. — The  intradural  tuniours  of  the  optic 
nerYe,  though  varying  in  minor  details,  possess  in  general,  a 
very  characteristic  structure. 

It  necessarily  follows  from  our  classification  that  in  every 
instance  the  capsule  is  formed  by  the  dural  sheath.  As 
a  rule,  this  structure  as  it  surrounds  the  tumour,  forms  a 
uniform  covering  varying  from  0.5  to  i  mm.  in  thickness, 
which  can  be  readily  stripped  away  from  the  structures 
beneath;  but  as  a  common  exception  the  capsule  is  thickened 
and  adherent  as  it  passes  over  the  surface  of  the  enlargement, 
or,  on  the  other  hand,  thinned  and  attenuated,  even— though 
rarely,  to  the  extent  of  perforation  (Alt,^^  Rockliffe^-).  In  a  case 
which  the  writer  studied  for  Dr.  Buller,^^  there  was  present 
in  addition  to  the  clearly  defined  dural  sheath,  and  external  to 
it,  a  second  less  dense  and  shaggier  capsule,  which  was 
looked  upon  as  the  layer  of  fascia  normally  present  between 
the  optic  nerve  and  the  orbital  fat. 

These  intradural  tumours  of  the  optic  nerve  vary  con- 
siderably in  size,  and  generally  speaking,  this  depends  upon 
the  length  of  the  period  of  development,  though  it  frequently 
happens  that  a  discrepaftcy  exists  betweea  the  symptoyiis present 
and  the  size  of  the  growth.  The  tumour  of  Seggel  '^  was  so 
small  as  to  cause  no  appreciable  bulging  of  the  nerve,  while 
on  the  other  hand  the  specimens  of  LidelP  and  Kunacho- 
witch -^^  had  attained  the  dimensions  of  a  goose  egg. 

A  considerable  difference  is  also  present  in  the  for??i  of 
these  growths,  depending  upon  the  situation  and  extent  of  the 
new  tissue  growth  in  the  subvaginal  space  as  well  as  upon  the 
changes  in  the  nerve  proper.  What  is  generally  the  case  is, 
that  a  piece  of  normal  or  tmiformly  enlarged  optic  nerve  exists 
between  the  globe  and  a  more  or  less  ^narked  swelling  upon  the 
posterior  two-thirds  07^  three-fourths  of  the  nerve,  and  the 
commonest  appearance  produced  is  that  of  a  pear,  Indian 
club,  leg  of  mutton  or  nuts  of  different  kinds.  In  not  a  few 
instances  the  normal  spiral  curve  of  the  anterior  part  of  the 
nerve  is  considerably  exaggerated  and  the  tumour  then  looks 
like  the  classic  Horn  of  Plenty.  Braunschweig  ^■^  is  not  correct 
in  saying  that  the  reverse  condition  is  "common,"  in  which 
the  greatest  development  is  along  the  anterior  part  of  the 
nerve,  and  a  pedicle  extends  between  it  and  the  optic  foramen. 
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The  only  cases  which  conform  with  certainty  to  this  type  are 
those  of  Lawson,-"*  Grlinino-,  -  Tailor/'  and  Rockliffe,^-  and  the 
last  mentioned  seems  to  have  been  the  only  one  in  which  the 
optic  nerve  was  absolutely  normal.  In  numerous  instances 
on  the  other  hand,  the  swelling  has  extended  the  whole  length 
of  the  nerve  with  the  zone  of  maximum  development  falling 
somewhere  in  the  middle  third  of  its  course.  The  enlarge- 
ment has  been  characterized  in  this  case  as  spindle,  sausage 
or  egg-shaped  in  appearance.  In  only  two  instances,  those  of 
Lidell "  and  Goldzieher '^  (Case  i.)  has  a  small  pedicle  of  optic 
nerve  existed  at  both  ends  of  an  enlargement  centrally 
situated. 

The  co7'e  of  these  enlargements  is  formed  by  the  nerve 
proper  and  its  piamater,  while  between  these  structures  and  the 
dural  sheath  in  the  distended  subdural  space,  a  layer  of  cell- 
over-growth  is  present  in  every  instance.  The  behaviour  of 
the  nerve  core  and  its  surrounding  new-tissue  stratum  varies 
considerably,  however,  in  different  cases.  Though  many 
intermediate  stages  are  met  with,  the  follow^ing  arrangements 
are  to  be  seen  in  studying  the  growths  in  longitudinal! 
section  : — 

1.  The  new  tissue  stratum,  mostly  developed  over  the 
central  part  of  the  optic  nerve,  ceases  to  exist  at  either  end,, 
while  the  nerve  proper — normal  or  nearly  so — anteriorly  andi 
posteriorly  expands  considerably  in  the  central  region  of  the: 
swellinor,  e.o     Goldzieher,'^  Case  i. 

2.  The  optic  nerve  runs  unchanged  or  uniformly  enlarged 
through  the  whole  course  of  the  growth,  which  occupies  as. 
usual  the  subdural  space  in  varying  degree,  e.g.,  Salzmann,7^ 
(Case  i)  Schiess-Gemuseus,55  Buller.'"^ 

3.  The  nerve  proper  gradually  increases  in  size  to  the 
optic  foramen,  the  subdural  stratum  on  the  other  hand  de- 
velops more  as  the  globe  is  approached.  Ruller,^"  Byers,  and 
Sattler.^7 

4.  The  tumour  stratum  is  developed  along  the  whole  or 
posterior  part  of  the  nerve,  while  the  nerve  proper,  normal  or 
nearly  so  for  some  distance,  expands  fan-like  and  is  lost  in  the 
growth.  Sichel.'^  Salzmann^^  (2),  Vernon,-*'  Burnett,^-'  Knapp,^^ 
Willemer'9(3),  etc. 

5.  The  nerve  proper  and  subdural  stratum  developed' 
mostly  anteriorly,  become  normal  or  nearly  so  at  the  optic, 
foramen.      Tailor,"  Rockliffe,^'  Lawson.^'* 
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A  study  of  these  longitudinal  sections  simply  shews  us 
that  while  in  a  certain  few  cases  the  growth  is  entirely  con- 
fined to  the  orbital  portion  of  the  optic  nerve,  in  the  great 
majority  of  instances  the  excised  tumour  is  incomplete  and 
must  necessarily  have  been  connected  with  a  remaining  por- 
tion within  the  cranium.  It  also  teaches  us  that  while  in  a 
large  percentage  of  cases  changes  both  wuthin  and  without 
the  nerve  proper  go  hand  in  hand,  yet  in  a  very  limited  num- 
ber of  examples  this  structure  may  be  more  or  less  spared. 

■  Though  the  nerve  proper  forms  the  core  of  these  tumours, 
its  course  throughout  the  enlargement  is  often  an  eccentric 
one.  Both  on  longitudinal  and  transverse  section,  but  especi- 
ally the  latter,  the  nerve  is  seen  lying  to  one  side  in  more  or 
less  close  contact  with  the  dural  sheath,  and  the  new  tissue 
stratum,  filling  in  the  remaining  space,  has  a  crescentic  shape. 

The  data  of  the  reports  with  regard  to  this  matter  are 
too  meagre  to  enable  one  to  form  a  general  rule.  It  has  been 
frequently  noted  that  the  outline  of  the  nerve  was  less  clearly 
defined  opposite  the  position  of  the  greatest  development  of 
the  subdural  mass,  and  this  tallies  with  the  microscopical 
finding  that  the  changes  in  the  septa  are  more  marked  at  this 
point. 

As  regards  the  consistence  of  these  tumours,  they  vary 
from  dense  and  firm  to  soft  and  fluctuating  masses^  though  as 
a  rule  they  possess  an  elastic  feeling  of  varying  degree.  In 
the  same  growth  one  frequently  finds  considerable  variation 
in  consistence  in  different  parts  and  the  latter  condition  is 
especially  noted  where,  as  is  frequently  the  case,  cyst-like  spaces 
are  present.  These  cavities  contain  a  viscid  glairy  fluid  which 
has  generally  been  regarded  (though  probably  wrongly  so)  as 
mucin  and  which  escapes  on  section  or  from  rupture  during 
the  operation. 

The  colour  of  the  tumours  is  generally  spoken  of  as  yel- 
lowish, greyish  red,  or  reddish-grey.  On  section  the  nerve 
proper  is  distinguishable  both  by  a  slightly  different  tint  and 
by  its  striated  appearance.  Ha^morrhagic  spots  in  different 
localities  are  among  the  commonest  macroscopical  findings. 
Quite  frequently  an  increase  in  the  length  of  the  intra-orbital 
part  of  the  optic  nerve  has  been  noted.  Normally  this  struc- 
ture measures  according  to  Weiss'^'  20-30  mms.,  but  it  often 
exceeds  this  length  and  has  even  attained  a  length  of  55  mm. 
(Willemer).^^ 
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Thus  far  as  reoards  the  orbital  aspect  of  these  tumours 
A  more  careful  study  of  the  subject,  however,  affords  abundant 
evidence  to  shew  that  in  a  very  large  percentage  of  these  cases 
the  process  ^hich  brings  about  tumefaction  of  the  orbital  portion 
of  the  nerve  is  by  no  means  limited  to  this  structure,  but  ex- 
feJds  in  reality  tl  a  very  much  larger  field  The  facts  wh,ch 
go  to  prove  this  statement  are  briefly  as  follows  : 

,  A  larc-e  number  of  reports  record  that  a  portion  of  the 
orbital  tumour  was  left  in  the  optic  foramen  in  sp.te  of  the 
fact  that  the  orowth  had  been  excised  as  close  as  possible  to 
the  entrance  ?o  the  skuil.  In  other  words,  only  a  part  of  a 
laro-er  crrowth  had  been  removed. 

"  ■.  In  studying  the  macroscopical  appearances  of  the  ex- 
cised'orbital  growths,  one  is  struck  at  the  outset  by  the  fact 
that  in  a  great  many  instances  there  is  an  incompleteness  ,n 
their  structure  which  can  only  be  accounted  lor  on  the  sup- 
position of  an  unexcised   complementary  portion  within    the 

'''""■^  The  literature  affords  us  a  number  of  instances  in 
which'  a  post  mortem  examination  revealed  the  infacramal 
conditions  so  soon  after  the  excision  of  the  o^^ial  growth 
that  the  possibilitv  of  an  extension  backwards  of  the  orbital 
neoplasm  into  the  cranial  cavity  is  altogether  excluded  on  ac- 
count of  the  shortness  of  the  period  which  elapsed  between 
the  primary  operation  and  the  after  death  examination. 

In  those  cases  of  this  group  where  intracranial  growths 
were  also  found  it  must  be  clear  that  one  has  to  deal  either 
with  a  single  growth  only  developing  at  one  and  the  same 
rime  within  thi  orbit  and  within  the  cranial  cavity,  or  else 
with  a  primary  and  secondary  growth  which  had  arisen  during 
The  life'  time  of  the  patient.  The  latter,  however,  is  but  a 
modification  of  the  former  statement,  for  the  extension  ma> 
have  occurred  as  well  from  the  side  of  the  brain  as  that  from 
the  orbit.  It  is  interesting  to  study  the  records  in  these  cases, 
which  have  been  subjected  to  post  mortem  examination.  1  hey 
are  as  follows  :* 

.He,v.a„,.s  case  1,  he.e  inC.ded  ^^ ^:^;;};^f:f:^iS^^^'::i^^. 
ditions  were  only  made  kno^V"/'  ^'"' T;  "•  f.'^^e^Lm  and  the  patients  death  does 
r-ei^ore"  e^'o^ilLlr/St  a^r^a"  .'I'nlarVe'L^^e^n'^e^s  .as  'actnallv  .he  case  i„ 


the  orbit. 
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Case  i.  (Heymann)3  Patient  died  of  Pulmonary  Tuberculosis  at  the- 
age  of  19  ;  a  tumour  had  existed  since  earliest  childhood,  but  the  con- 
ditions within  the  skull  were  absolutely  normal. 

Case  2.  (Roux)-*  Patient  died  of  Meningitis  "some  days"  after  the- 
operation,  but  no  evidences  of  intracranial  growth  were  present. 

Case  3.  (Duboue)5  Death  from  Meningitis  on  the  8th  day  following 
the  removal  of  the  orbital  tumour.  Post  mortem  examination  showed" 
the  apex  of  the  orbit  occupied  by  an  unexcised  portion  of  growth,  and 
within  the  skull  enlargement  of  the  optic  nerve  of  the  same  side  to  within- 
4-5  mm.  of  the  chiasm. 

Case  4.  (Ritterich)^  Death  from  Meningitis  41  hours  after  opera- 
tion. The  intracranial  portion  of  the  optic  nerve  of  the  same  side  as 
well  as  the  chiasm  were  greatly  enlarged. 

Case  5.  (von  Gr.^fe)^-  Death  from  Meningitis  13  days  after  opera 
tion.  In  addition  to  the  usual  signs  of  purulent  Meningitis  it  was  seeui 
that  the  chiasm  and  for  the  most  part  both  optic  nerves  were  involved  in 
a  growth  2  cm.  long  by  2.5  cm.  broad.  This  neoplasm  was  connected 
on  the  one  hand  with  a  second  growth  which  extended  backwards  as  far 
as  the  pons,  and  on  the  other  with  a  still  larger  mass  which  had  g-rown 
upwards  and  greatly  displaced  the  overlying  cerebral  structures. 

Case  6.  (Mauthner-Schott)=7  Death  from  Meningitis  seven  days- 
after  operation.  The  postmortem  examination  showed  a  large  tumour 
5.5  cm.  long,  by  4-4.5  cm.  broad,  which  was  situated  beneath  both 
frontal  lobes  and  covered  in  great  part  the  longitudinal  fissure  of  the 
brain.  The  tumour  was  so  situated  upon  the  under  surface  of  the- 
chiasm  that  the  whole  of  the  right  optic  nerve  had  disappeared  in  its 
substance  :  and  the  whole  of  the  chiasm,  except  a  small  strip  of  its 
posterior  margin,  appeared  covered  by  the  mass. 

Case  7.  (Willemer)29  In  addition  to  signs  of  purulent  meningitis,, 
specially  marked  in  places,  the  chiasm  as  a  whole  was  seen  to  be 
markedly  thickened  and  fibrous-like,  though  the  optic  tracts  were  appar- 
ently normal  in  structure.  The  right  optic  nerve  was  only  slightly 
thickened  within  the  skull,  but  a  short  distance  after  its  exit  through 
the  optic  foramen  it  rapidly  increased  in  size  and  i  -  i^  cm.  from  the 
globe  had  a  diameter  of  12  mm.  A  gradual  diminution  of  7  mm. 
followed  upon  this  and  then  occurred  a  second  enlargement  involving  at 
least  8  mm.  of  the  optic  nerve.  The  greatest  diameter  of  this  swelling 
was  9  mm.  Transverse  section  of  the  orbital  enlargement  showed  the 
usual  conditions.  In  the  smaller  swelling  there  was  slight  increase  in 
the  size  of  the  optic  nerve  and  hyperplasia  of  the  tissue  of  the  sub- 
vaginal  space,  while  the  larger  swelling  was  due  to  a  marked  increase 
in  size  of  the  optic  nerve,  here  surrounded  by  a  crescentic  layer  of 
new  tissue  growth  (4-5 -5-5  mm.),  which  was  more  marked  on  the 
nasal  side.  The  condition  here  was  in  fact  that  of  a  second  typical' 
primary  intradural  tumour  of  the  optic  nerve. 

The  left  optic  nerve  immediately  after  its  exit  from  the  chiasm 
had  a  diameter  of  7  mm.,  then  occurred  a  short  spindle-shaped 
enlargement  with  a  maximum  diameter  of  1 1  mm.  Immediately  in 
front  of  this  the  nerve  entered  that  part  of  the  tumour  which  had 
been  connected  with  the  orbital  mass  and  which,  together  with  a  large 
overgrowth  from  its  upper  surface,  pressed  upwards  into  tiie  horn  of  the- 
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lateral  ventricle.  The  intraorbital  tumour  of  the  left  side  was  pear- 
shaped  and  possessed  the  usual  typical  arranj^-ement  of  a  primary  intra- 
dural growth  of  the  optic  nerve. 

Case  8.  (Huc-Richet)*7  Death  from  Meningitis  nine  days  after 
operation.  In  front  of  the  chiasm  just  as  the  nerve  entered  the  optic 
foramen  a  tumour  of  the  size  of  a  bean  was  seen  situated  upon  its  upper 
surface,  almost  over  the  margin  of  the  anterior  cerebral  fossa.  This 
second  tumour  was  placed  in  such  a  way  as  to  form  with  the  orbital 
tumour  a  sort  of  hisac,  the  anterior  part  of  which  was  much  more 
voluminous  than  the  posterior. 

Case  9.  (ADAMiJcK)^^  Death  from  Meningitis  eleven  days  after 
operation.  The  intracranial  growth  was  directly  continuous  with  the 
orbital  tumour  through  the  medium  of  newly  formed  tissue  situated  in 
the  dilated  optic  foramen.  In  general  the  shape  of  the  neoplasm  was 
that  of  an  hour-glass.  Beyond  the  isthmus  the  intracranial  portion  of 
the  tumour  reached  the  size  of  a  large  hen's  Qg^  and  this  half,  like  that 
within  the  orbit,  consisted  essentially  of  altered  optic  nerve.  The  new- 
growth  had  also  involved  the  chiasm,  this  structure  being  almost  entirely 
destroyed  and  drawn  towards  the  tumour,  which  had  pressed  into  the 
lateral  ventricle  and  developed  further  in  this  region. 

Case  10.  (Kalt)S9  Patient  died  of  Meningitis  ten  days  after  opera- 
tion. Kalt  found  at  the  base  of  the  brain  a  flattened  tumour,  roughly 
quadrilateral  in  shape,  which  appeared  to  have  started  in  the  chiasm. 

From  a  study  of  these  records  it  is  remarkable  to  note 
how  extensive  in  the  majority  of  instances  are  the  connections 
of  the  primary  intradural  tum.ours.  In  only  iivo  of  the  cases 
was  the  tumefaction  limited  to  the  orbital  portion  of  the  nerve; 
in  the  remaining  eight,  there  were  more  or  less  well  marked 
changes  within  the  skull.  More  precisely,  among  these  eight, 
we  find  in  two  instances  enlargement  of  the  intracranial 
portion  of  the  nerve  in  front  of  the  chiasm  and  in  three  more 
involvement  of  the  same  structure  as  well  as  the  chiasm. 
The  cases  of  Willemer  and  von  Grcefe  showed  that  the 
chiasm  and  both  optic  nerves  had  participated  in  the  process, 
while  in  the  instance  of  Kalt,  the  growth  appears  to  have 
sprung   only  from  the  chiasm. 

It  will  be  noticed  how  purely  the  process  seems  to  have 
been  limited  to  the  chiasm  and  the  parts  extending  from  it 
anteriorly. 

It  is  rare,  now-a-days,  on  account  of  the  great  advances 
that  have  been  made  in  surgical  cleanliness,  for  patients  to 
come  to  the  post  mortem  table,  but  there  is  no  reason  for 
disbelieving  that  the  above  records  are  not  fairly  indicative  of 
the  condition  of  affairs  generally  existing  in  these  cases. 
From  this  evidence,  therefore,  and  by  reason  of  the  facts 
which  we  have  previously  mentioned,  we  feel  fully  justified  in 
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concluding  that  in  a  very  large  percentaoe  of  cases,  the  primary 
intradiLral  tiunours  of  the  optic  nerve  constitute  but  a  part  of 
a  neoplasm  more  or  less  ividely  affecting  other  structures 
within  the  skull. 

It  might  be  urged  that  these  cases  came  to  the  post 
mortem  table  soon  after  operation,  because  the  process  was 
already  so  generalized  that  the  general  health  of  the  patient 
was  impaired  and,  as  a  consequence,  these  post  mortem 
records  do  not  represent  the  true  proportion  of  cases  in  which 
there  is  involvement  of  the  nerve  beyond  the  optic  foramen. 
It  will,  however,  be  noted  that  in  every  case,  death  cannot  be 
ascribed  to  this  cause,  but  was  due  in  9  instances  to  menin- 
gitis secondary  to  operation  and  in  the  remaining  one  to 
pulmonary  tuberculosis. 

Microscopical  Anatomy. — In  studying  the  microscopical 
details  of  these  tumours,  one  is  confused  at  the  outset  by  the 
large  number  of  different  terms  which  have  been  used  to 
characterize  the  conditions  present.  This  heterogeneity  can 
be  best  comprehended  by  a  glance  at  the  following  table 
which  gives  in  a  classified  manner  the  anatomical  diagnosis 
of  all  the  intradural  tumours  heretofore  reported  : — 

Endothelioma  2 

Fibroma  4 

Lymphangiectasique  Fibrome i 

Fibro-myxoma 2 

Fibro-nuclear  tumour i 

Fibro  sarcoma 6 

Fibro-niyxo-sarcoma  4 

Glioma 6 

Glio-myxoma i 

Glio-myxo-sarcoma    i 

(Jlio-sarcoma 3 

Hyperplasia  of  connective  tissue    i 

Myxoma 8 

Myxo -fibroma    7 

M  yxo-sarcoma  3° 

Neuroma 5 

Sarcoma  8 

Elastic  neuroglia 

"        Tnbular-angio  

Endothelial 

"        Angio-myxo 

Scirrhus  Carcinoma 

Not  designated 2 

"             "           (connective  tissue  tumours 3 

Total,        -        -        100 

The  complexity  is  not  so  great,  however,  as  it  would 
seem  at  first  sight.  We  have  to  remember  that  the  history 
of  these  tumours  is  older  than  our  modern  pathological 
conceptions  and  technique,  and  that  the  diagnosis  has  been 
incorrect  in  numerous  instances  because  of  the  imperfectly 
developed  examination  methods  of  the  time.      By  a  process 
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of  reasonable  exclusion  and  fair  inference,  our  diversified  list 
can  be  considerably  simplified. 

Thus,   for    instance,   the    term   ''nc2iro?na"   was   apphed 
indiscriminately  bv  earlier  writers  to  every   tumour  ^rowing 
in  connection  with  the  nerves  of  the  body,  not  only  on  account 
of  their  association  with  these  structures,  but  because  it  was 
thought  they  were  composed  of  real  nerve  tissue.      W  ith  the 
advance  of  time,  however,  it  was  chewn  that  a  proliferation  of 
true  nervous  elements  did  not,  in  the  great  majority  of  cases, 
enter  into  the  constitution  of  so-called  neuromata,  but  that,  in 
fact,   the    growths    consisted   entirely    of   an    overgrowth    of 
the' connective    tissue   structures    of   the    nerve.     To    these 
tumours  now,  the  term  "false  neuroma"  was  applied  m  con- 
tradistinction to  the   "true  neuromata"   in   which  a  prolifer- 
ation of  nerve  elements  proper   occurred.      In   the  domain   ot 
ophthalmology   since  Vossius,-^'  with  more  perfect  reagents, 
showed  that ''the  tumour  designated   neuroma  by   Perls,'^  was 
in  reality  a  myxo-sarcomatous  growth,  the  former  term  has 
never  again  been  applied  to  these  neoplasms,  and  we  may 
I  think  Reasonably  infer  that  the  other  cases  were  mesoblastic 

'So,  too,  in  regard  to  the  Glwmata.  Until_  within^  com- 
paratively recent  times  neuroglia  was  confused  with  the  fibrous 
connective  structures  of  the  nerve  and  the  gliomata  were 
thought  to  originate  in  mesoblastic  tissue  and  to  be  closely 
allied  to  the  sarcomata.  With  the  work  of  H  is,  Cajal  and  von 
Lenhossek  pathology  learnt  to  distinguish  between  mesoblastic 
and  epiblastic  tumours  of  the  nervous  system,  but  even  then 
considerable  confusion  existed  and  the  term  -glioma'  was  often 
o-iven  a  loose  application.  With  the  appearance  of  Mallory  s 
and  Weigert's  stains  in  1895,  a  new  and  more  certain  means 
of  diagnosis  was  given  to  the  profession,  and  while  we  can 
overlook  the  incorrect  nomenclature  previous  to  that  date,  we 
cannot  now  a-days  accept  the  diagnosis  of  glioma  without  the 
evidence  of  these  reagents. 

In  reading  carefully  through  the  cases  of  glioma  ot  the 
optic  nerve  reported  up 'to  the  present  time,  we  find  little  evi- 
dence against  and  much  in  favor  of  believing  that  they  were 
also  in  every  instance  mesoblastic  in  nature. 

Taking  the  smaller  group  of  Glio-sarcomata.  we  feel  even 
more  fullv  'Justified  in  believing  them  to  have  been  entirely  of 
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mesoblastic  origin.  Practically  all  modern  writers  are  agreed 
that  the  term  "gliosarcoma"  is  a  misnomer  and  ought  to  be 
discarded.  "  von  Lenhossek  states  clearly  the  absurdity  in- 
volved when  he  says  that  from  a  histogenic  point  of  view  (and 
that  is  the  only  one  we  may  properly  use  in  such  a  matter)  it 
is  Impossible  that  a  sarcoma  can  at  the  same  time  be  a  glioma, 
since  these  cells  are  differently  derived,  in  the  one  case  from 
mesoblast,  in  the  other  from  epiblast.  It  is  conceivable  that  a 
glioma  and  a  sarcoma  might  occur  side  by  side,  but  we  have  no 
reason  to  suppose  that  this  actually  does  so  nor  do  we  have 
any  analogy  to  such  a  process  in  the  other  forms  of  new 
growth."  * 

Taylor'^",  after  a  careful  critical  review  of  the  literature, 
declares  that  the  term  Glio-sarcoma  should  be  dropped  as  un- 
scientific and  misleading^  In  its  slof-nlficance.  The  same  mis- 
apprehension  of  the  nature  of  neuroglia  led  to  the  use  of  the 
terms  glio-niyxo-sarcoma  and  orlio-jnyxojna  for  growths  which 
were  undoubtedly  wholly  mesoblastic  In  nature. 

As  regrards  the  case  of  Szokalski^  there  can  be  no  doubt 
of  the  incorrectness  of  the  term  scirrhous  cancer,  for  the  writer 
says  distinctly  that  his  growth  originated  In  the  perineurium, 
and  that  the  enlarg^ement  and  destruction  of  the  nerve  struc- 
tures  was  undoubtedly  due  to  the  extraordinary  development 
of  the  fascicular  connective  tissue — that  Is  to  say,  the  growth 
was  of  the  nature  of  fibrous  connective  tissue. 

By  means  of  this  process  of  exclusion  we  are  able  to 
simplify  our  primary  list  very  appreciably,  for  although  the 
nomenclature  Is  still  varied,  our  groivths  are  common  in  this, 
that  they  are  in  every  instance  essentially  mesoblastic  in  nature. 
This  fact  has  been  previously  enunciated  by  Braunschweig'"* 
and  others,  but  it  has  a  new  significance  In  the  light  of  our 
recent  knowledge  as  to  the  true  nature  of  neuroglia. 

THE    RELATIONSHIP  OF    THE    VARIOUS    FORMS    OF  INTRADURAL 

TUMOURS. 

Objections  have  now  and  then  been  raised  to  the  diversity 
of  terms  in  use  to  describe  these  growths  and  attempts  have 
been  made  to  bring  them  all  under  one  special  heading.  One 
has  only  to  read  the  literature  slightly,  however,  to  find  how 
difficult  It  has  been  for  workers  to  hit  upon  any  one  term  to 

*  Extracted  from  Taylor's  paper  ;  reference  follows. 
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describe   these  tumours   and   how  many  writers  have  found 
satisfaction  only  in  the  employment  of  compound  words. 

The  fact  of  the  matter  is  that  these  tumours  do  not  corres- 
pond to  any  one  special  type  of  (growth,  bnt  that  zve  have  con- 
sta^itly  rep7'esented  in  one  and  the  saiiic  specimen,  several  phases 
of  developing  connective  tissue.  The  proper  conception  of  these 
tumours  is  found,  we  think,  in  comparing  them  with  sections 
of  elephantiasis  of  the  subcutaneous  tissues.  Here  we  find 
conditions  closely  resembling  those  in  the  optic  nerve  (bundles 
of  fibrous  tissue,  masses  of  growing  cells,  areas  of  oedema  and 
mucoid  degeneration,  and  dilatation  of  the  lymph  spaces),  and 
the  same  difficulty  in  bringing  the  condition  under  any  one 
special  heading.  So  striking  is  the  similarity  occurring  be- 
tween the  changes  in  the  two  conditions  that  we  feel  that  the 
primary  tumours  of  the  optic  nerve  should  be  brought  into 
that  somewhat  motley  and  ill-defined  class  of  connective  tissue 
overgrowth  which  finds  place  in  pathology  under  the  heading 
of  Fibromatosis. 

Studying  this  condition  of  fibromatosis  more  closely,  we 
find  that  while  we  have  here  to  deal  essentially  with  an  over 
growth  of  white  connective  tissue,  this  exuberance  is  markedly 
protean  in  character.  Thus  where  the  process  is  very  gradual 
we  have  firm  dense  fibrous  tissue  with  relatively  few  nuclei  to 
be  recognized  in  its  substance,  whereas  in  the  commonest  form 
of  elephantiasis,  we  have  primarily  an  obstruction  to  the  lymph 
flow  and  a  marked  myxoedematous  infiltration  of  the  accom- 
panying well  developed  connective  tissue,  which  is  thus  divided 
up  into  strands  or  bundles.  The  latter  condition  suggests 
strongly  the  real  myxoma  and  is  often  mistaken  for  myxo- 
matous change  or  interstitial  mucoid  degeneration  of  the  parts. 
At  other  times  where  there  is  a  more  rapid  cell  growth  we  find 
an  almost  imperceptible  transition  into  the  sarcomatous  or 
myxosarcomatous  type  with  the  liability  to  the  assumption  of 
malignant  properties. 

Looking  into  the  various  recorded  cases  of  these  intra- 
dural tumours  of  the  optic  nerve,  we  cannot  fail  to  be  struck 
by  the  fact  that  it  is  exactly  this  series  of  changes  zvhich  we 
encounter  either  alone  or  variously  admixed.  The  whole  series 
in  fact  is  here  included,  and  while  the  cases  which  have  been 
designated  in  part  or  entirely  myxomatous,  are  greatly  in  the 
ascendency  this  is  entirely  accounted  for  by  the  early  and  often 
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profound  stasis  which  occurs  both  in  the  lymphatic  and  venous 
channels  of  the  orbital  portion  of  the  nerve.  That  the  con- 
dition here,  however,  is  in  reality  one  of  oedema  and  not  true 
myxomatous  tissue  is  proven,  first  of  all,  by  local  appearances, 
first  appreciated  by  Schiess-Gemuseus  ^^  *  and  by  the  negative 
reactions  to  mncin  w^hich  have  been  obtained  by  Vossius^^, 
Salzmann^l  Delius'"  and  other  investio^ators.  In  short,  this 
neo'ative  reaction  to  mucin  shews  that  we  are  not  dealing-  with 
a  myxomatous  development  but  with  a  myxoedmatous  change, 
or  more  correctly  with  that  infiltration  of  the  tissues  with  some- 
what inspissated  serum  which  is  a  characteristic  feature  in 
ordinary  elephantiasis  brought  about  by  lymphatic  obstruction. 

One  possible  exception  has  to  be  made  to  the  above 
statement.  There  are  a  few  recorded  cases  which  are  of  a 
somewhat  different  type,  although,  if  we  may  judge  aright, 
neoplasms  of  this  nature  are  being  more  and  more  recognized 
as  curiously  closely  allied  to  the  connective  tissue  tumours. 
We  refer  to  the  endotkeliomata  of  which  the  cases  of  Alt,^^ 
Tailor"  and  Kalt^^  are  examples  and  with  which  our  own  case 
seems  nearly  akin.  What  the  reason  is  we  do  not  know,  but 
while  occasionally  that  proliferation  of  cells  wdiich  forms  an 
embryonic  or  sarcomatous  connective  tissue  tumour,  is  most 
marked  as  arising  from  tissue  immediately  outside  a  lymph  or 
blood  vessel,  in  other  cases  it  is  not  the  surrounding  connec- 
tive tissue  but  the  endothelial  cells  linino-  the  blood  and  more 
especially  the  lymph  vessels,  which  take  on  excessive  growth. 
It  is  not  surprising,  therefore,  that  the  arachnoidal  "Balken- 
werk,"  richlv  lined  as  it  is  with  endothelial  cells  should 
occasionally  form  a  starting  point  for  this  form  of  tumour.  I 
have  already  referred  to  this  matter  in  discussing  our  second 
case  (vide  p.  i8). 

Indefinite  then  as  the  term  fibromatosis  may  be,  it  well 
defines  in  a  general  way  all  the  changes  that  occur  in  the 
tumours  under  discussion.  These  growths  are  not  myxosar- 
comata  or  fibrosarcomata,  else  should  we  have  secondary  mani- 
festations of  these  growths.  But  primary  tumours  of  the  optic 
nerve  do  not  give  rise  to  metastases,  and  while  occasionally 
local  recurrences  have  been   noted  this  is  easily  explained  on 

'Professor  Schiess-Gemuseus  (p  257  1  c.)  in  summing-  up  tlie  microscopical  ?i.'^- 
pe'Ara.nces  ot  the  subdural  fissile  \n  liis  Hist  case.  remHrl<s  as  follows  :  "There  was 
present  at  miny  points  a  peculiar  cedemitous  infiltration  of  the  tissues  as  well  as 
genuin  »  spaces  corresponding  to  the  lymph  clefts  which  were  filled  with  fluid.'' 
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the  well  known  fact  of  the  tendency  of  fibromatosis  towards 
local  malignancy. 

When  primary  tumours  of  the  optic  nerve  cause  death,  it 
is,  I  believe,  never  because  of  the  spreading  backward  of  the 
orbital  tumour  but  through  the  continued  growth  of  an  intra- 
cranial portion  of  the  neoplasm  which  coexists  with  the  orbital 
tuDiotir  and  ivhich  is  not  removed  at  the  time  of  operation. 

Premising  then  in  conclusion  that  I  would  include  these 
tumours  among  the  fibromatoses,  and  mentioning  the  personal 
equation  of  the  individuals  in  whom  they  grow,  as  another 
factor  which  would  tend  to  produce  various  rates  of  increase 
on  the  part  of  the  cellular  constituents,  I  find  my  views  fully 
expressed  in  the  words  of  Dr.  Swan  M.  Burnett, ^^  namely, 
''That  these  groivths  are  essentially  the  same  in  sti^ucture 
and  development,  the  differences  in  their  microscopical  appear- 
ances, as  described,  being  due  to  the  various  periods  at  ivhich 
they  wej'e  examined,  the  various  stages  of  thew  groivth  or  de- 
velopment and  the  personal  equation  of  the  observer'' 

THE  RELATIONSHIP  OF  THE  INTRADURAL  TUMOURS  TO  OTHER 

FORMS  OF  GROWTH. 

Other  very  important  points  in  connection  with  the  path- 
olosTV  of  these  tumours  are  the  situation  and  distribution  of  the 
newly  formed  tissue  and  the  condition  of  the  fibres  of  the 
nerve  proper. 

JMacroscopically,  as  well  as  microscopically,  we  find  as 
a  rule,  to  which  there  is  no  exception,  the  subdural  space 
occupied  by  the  newly  formed  tissue  which  arises  in  this 
situation  from  the  arachnoid  or  pial  sheath  of  the  nerve.  The 
capsule  formed  by  the  dural  sheath  is  generally  spared  and 
is  certainly  never  the  starting"  point  of  the  growth  in  this 
situation.  This  is  made  clearer  if  we  think  of  the  tumour  as 
springing  also  from  the  intracranial  portion  of  the  nerve,  for 
here  the  two  innermost  layers  only  are  present,  the  dural  sheath 
not  becoming  an  envelope  until  its  exit  from  the  optic  foramen. 

Within  the  nerve  proper  we  find  as  a  rule  an  active  par- 
ticipation of  the  connective  tissue  structures  which  must  be 
regarded  as  occurring'  simultaneously  with  the  overgrowth  in 
the  subdural  space.  In  the  case  of  Salzmann^^  (Case  i)  the 
septa  were  stated  to  be  apparently  normal,  while  in  that  of 
Schiess-Gemuseus"  only   slight    hypernucleation   was    noted. 
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But  instances  like  these,  in  which  the  changes  are  so  slightly 
marked,  are  exceptional.  Very  commonly,  in  keeping  with 
the  macroscopical  appearance,  there  is  little  or  no  alteration 
in  the  pedicle  of  nerve  so  commonly  present,  but  as  one 
approaches  the  area  of  tumefaction  one  finds  a  gradually 
increasing  participation  on  the  part  of  the  connective  tissue 
structures.  In  some  instances  the  changes  are  largely  re- 
stricted to  the  septa,  while  in  others  the  participation  of  the 
peri  and  endoneurium  goes  hand  in  hand  and  the  general 
appearance  is  more  or  less  that  of  the  normal,  only  on  a  larger 
scale. 

In  other  cases  again  and  especially  where  the  overgrowth 
has  taken  on  a  malignant  tendency,  the  local  appearances  are 
more  or  less  destroyed  on  account  of  the  infiltration  of  the 
parts  by  the  newly  formed  cells. 

As  regards  the  nerve  fibres,  these  structures  are  found  to 
undergo  very  early  and  marked  degeneration,  for  in  a  large 
percentage  of  cases,  even  with  modern  staining  reagents,  they 
are  found  to  be  entirely  absent.  This  pathological  finding 
affords  a  satisfactory  explanation  of  the  early  loss  of  vision 
noted. 

The  pathological  changes  in  connection  with  the  surface 
of  the  globe  and  optic  nerve  and  the  significance  thereof  have 
been  discussed  elsewhere.  The  changes  in  the  papilla  exhibit 
no  special  points  of  difference  from  those  which  are  gen- 
erally present  in  the  "  choked  "  and  atrophied  conditions  of 
this  structure. 

If  now  we  seek  to  establish  the  relationships  of  these 
tumours  with  other  forms  of  new  growth,  we  are  compelled 
to  place  them,  as  Goldmann'-*^  has  done  before  us,  in  the  same 
category  as  \k\^  false  neuromata.  In  the  one  as  in  the  other 
an  overgrowth  of  the  connective  tissue  structures  is  responsible 
for  the  tumefaction  of  the  nerves  and  in  both  conditions  the 
cellular  proliferation  is  stamped  by  that  protean  character  of 
which  we  have  already  spoken.  That  the  nerve  fibres  in  the 
tumours  of  the  opticus  undergo  so  early  a  degeneration  is  fully 
explained  by  the  changes  brought  about  by  the  special  ana- 
tomical conditions  in  the  nerve  and  so  constitutes  only  an  ap- 
parent point  of  difference  between  the  two  affections.  It  is 
true  that  we  have  to  recognize  a  certain  want  of  clinical  as- 
sociation between  these  growths  and  false  neuromata  affecting 
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the  other  nerves  of  the  hotly,  but  this  is  probably  due  to  the 
difference  in  the  time  of  development  or  in  the  anatomical 
structure  ol  the  parts,  rather  than  in  the  underlying  process  at 
work.  And,  morever,  the  lack  of  association  is  not  absolute, 
as  stated  l)y  Goldmann,  for  the  optic  nerve  was  involved  also 
in  Prudden's'^"*  case  of  multiple  fibromata.  Add  to  this  cer- 
tain points  of  clinical  resemblance  between  the  two  forms  of 
tumour  and  we  feel  that  the  changes  shew  that  they  are  at 
least  intimately  related,  if  indeed  they  are  not  identical  in 
character. 

To  go  further  back  to  the  cause  of  these  tumours  we  were 
struck  at  the  outset,  as  Rohmer^^  was,  by  the  close  association 
of  the  sites  of  development  of  the  new  tissue  overgrowth  with 
the  lymph  clefts  of  the  nerve  and  on  observing  evidences  of 
actual  stasis  in  these  structures*  we  were  prepared  for  a  while 
to  believe  that  we  had  here,  as  in  macro-olossia,  to  deal  with 
a  local  disturbance  of  the  lymph  system,  congenial  in  origin  or 
secondary  to  trauma  or  infectious  disease.  But  with  a  later 
conception  of  the  wider  field  of  tumours  of  the  optic  nerve,  it 
was  necessary  to  be  more  sceptical  of  this  hypothesis,  until,  at 
any  rate,  our  knowledge  of  the  intracranial  portions  of  these 
growths  became  more  complete. 

*For  description  of  these  changes  see  Case  i  of  this  report.  The  cystlike  spaces 
so  commonly  noted  in  connection  with  these  timiors,  represent  probably  only  local- 
ized exaggerations  of  the  dilatation  described. 
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SYMPTOMATOLOGY. 

The  primary  tumours  of  the  optic  nerve  have  as  their 
most  striking  symptom  that  of  orbital  gro\vths  in  general, 
namely  : — 

I.  Exophthalmos,  and  it  is  this  condition  which,  in 
a  large  percentage  of  the  cases,  first  attracts  the  attention 
of  patient  or  friends  and  leads  to  the  seeking  of  medical 
advice.  Three  features  of  the  proptosis  deserve  special 
consideration. 

A.  The  Direction  of  the  Exophthalmos  :  von 
Graefe '°  laid  it  down  as  a  general  characteristic  that  the 
proptosis  caused  by  these  growths  was  direct  or  in  the  line  of 
the  axis  of  the  orbit  as  opposed  to  that  produced  by  other 
orbital  neoplasms,  which  had  the  effect  of  making  the  globe 
deviate  in  one  direction  or  another,  von  Graefe's  views  were 
based  upon  two  cases  in  which  the  bulging  was  in  the  line 
of  the  orbital  axis,  and  upon  theoretical  grounds  which  seemed 
highly  plausible ;  but  Jocqs,''^  after  carefully  studying  the 
matter,  came  to  the  conclusion  that  it  was  far  from  certain 
that  these  growths  always  produced  so  typical  an  exophthal- 
mos. A  glance  at  the  following  table  will  shew  the  various 
directions  in  which  the  proptosis,  is  stated  to  have  taken  place 
in  the  cases  reported  upon  up  to  date  : — 

Forwards 14 

Forwards  and  Upwards i 

Forwards,  Upwards  and  Inwards 2 

Forwards,  Upwards  and  Outwards 7 

Forwards  and  Inwards 3 

For^vards  and  Outwards 3 

Forwards  and   Downwards 8 

Forwards,  Downwards  and  Outwards 20 

Forwards,  Downwards  and  Inwards 5 

Proptosis  (direction  not  stated) 37 

Not  accompanied  by  Exophthalmos  2 

Total,        -        -        102 

It  is  unfortunate  that  the  number  of  negative  answers 
is  so  laroe,  but  considerino^  the  6^  cases  in  which  the 
direction  of  the  proptosis  is  precisely  stated  we  find,  if  we 
allow  that  in  the  examples  where  the  eye  protruded  forward, 
forward  and  outward,  and  forward,  outward  and  downward, 
the  exophthalmos  coincided  more  or  less  closely  with  the 
line  of  the  axis  of  the  orbit,  that  2)1  or  58.7%  of  the  cases 
conform  to  von  Graefe's  rule,  while  26  others  (42.6%) 
in  taking  up  the  remaining  positions  are  to  be  looked 
upon  as  exceptions.  It  is  impossible,  of  course,  to  form  any 
definite    opinion  regarding  the  cases  in   which  it    is    simply 
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stated  that  proptosis  was  present,  without  any  mention 
being  made  of  the  direction  of  the  bulging.  It  is  probable 
that  the  greater  number  of  these  were  more  or  less  direct, 
else  had  the  fact  been  otherwise  noted.  Granting  even  this, 
the  exceptions  still  form  a  large  percentage  of  the  cases,  and 
we  must  conclude  therefore  that  while  proptosis  in  or  about  the 
orbital  axis  is  somewhat  characteristic,  too  much  sti'ess  is  not  to 
be  put  upon  it  as  a  sign  of  primary  tumours  of  the  optic  nerve. 

B.  The  Develoi'ment  of  the  Proi'T(jsls  :  This 
feature,  expressive  for  the  most  part  of  the  rate  of  growth  of 
the  tumour,  is,  in  the  great  majority  of  instances,  sloiv  and 
evenly  progressive  ;  exceptions  to  the  rule  are  comparatively 
few  in  number.  In  the  cases  of  Narkiewicz-Joko,""  Vossius,'*^ 
Hessdorffer,-*^  and  Braunschweig^*  (3rd),  the  onset  of  the 
exophthalmos  was  7'apid ;  in  the  instance  of  Wishart,'  the 
proptosis  developed  quickly  during  the  first  year  and  then 
remained  stationary  in  degree  ;  in  Frothingham's  ^^  second 
growth,  the  proptosis  "became  very  marked  in  a  short  time 
after  long  persisting  in  a  slight  degree  ;"  and  the  relations  of 
Vossius'^^  first  patient  gave  a  history  of  very  marked  increase 
in  the  exophthalmos  having  occurred  during  a  single  night. 
Buller,''*'  Rampoldi,^+  Willemer'"'  (ist),  Gardner  (this  paper), 
and  De  Vincentiis,^*  also  noted  accelerated  augmentation  of 
the  proptosis  at  different  periods  of  its  development.  In  the 
last  mentioned  instance,  the  increase  seemed  to  follow  the 
examination  by  palpation. 

Variations  in  the  degree  of  the  exophthalmos  were 
observed  in  Vossius'*'^  third  patient  and  the  same  phenomena, 
at  the  time  of  the  menstrual  periods,  were  noted  by  Norton^^ 
and  Brailey.''^  The  most  remarkable  instance  of  this  kind, 
however,  is  that  reported  by  Axenfeld  and  Busch,^^  where 
marked  differences  in  the  degree  of  bulging  of  the  globe 
occurred,  accompanied  at  one  time  by  pyrexia  and  swelling 
behind  the  angle  of  the  jaw,  at  another,  by  fever,  vomiting 
and  pain  in  the  affected  eye. 

C.  The  Painless  Character  of  the  Exophthalmos  : 
This  feature  of  the  disease  was  clearly  recognized  by  Lidell^ 
in  i860,  but  it  remained  for  von  Graefe'°  ( 1864)  to  dignify 
the  symptom  by  a  general  application,  and  to  point  out  its 
value  in  differentiating  between  the  closely  invested  tumours 
of  the  optic  nerve  and  those  growths  which  were  marked  by 
a  tendency  to  invade  the  deeper  structures  of  the  orbit. 
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A  study  of  the  greatly  enlarged  literature  of  to-day  goes 
to  confirm  the  observations  of  these  writers.  In  a  certain  few 
cases  the  onset  of  the  exophthalmos  has  been  preceded  or 
accompanied  by  pain  and  other  somewhat  inexplicable  symp- 
toms. Thus  for  instance  the  loss  of  vision  and  proptosis  in 
Tailor's"  patient  were  preceded  by  violent  pain  in  the  eye 
and  neiehbourino-  reoions  of  the  head  in  association  with 
photophobia  and  swelling  of  the  lids.  In  Rothmund's^  case, 
pain  seemed  to  be  present  at  the  onset  but  disappeared 
entirely  later  on.  In  Frothingham's"  second  patient,  the 
exophthalmos  and  loss  of  sight  came  on  "some  time  after 
severe  frontal  headache,  heavy  feelings  over  the  eyes,  and 
slight  orbital  pain"  and  the  case  was  marked  throughout  by 
"  constant  dull  pain  ''  in  the  affected  organ.  In  the  instance 
recorded  by  Alt,-^  severe  headaches  in  the  circumorbital 
region  preceded  epileptic  seizures  and  the  intense  pain  in  the 
eye  led  the  patient  to  seek  medical  advice. 

A  few  more  writers  note  the  presence  of  similar  bizarre 
symptoms  occurring  in  the  course  of  the  disease.  Lawson, 
Sr's^-*  second  patient  suffered  from  "headache,  frontal  and 
behind  the  ear  on  his  left  side  at  times  ;"  while  in  the  instance 
of  Quaglino,'^  a  persistent  hemicrania  was  accompanied  by 
well  marked  Tinnitus  Aurium.  For  five  years,  Norton's^^ 
patient  had  "  much  sharp  pain  in  the  orbit  extending  to  the 
back  of  the  head  and  down  to  the  stomach,"  while  Aub's"*^ 
case  was  attacked  eight  or  ten  times  by  severe  pain  in  the 
head  which  lasted  sometimes  for  two  hours  and  was  accom- 
panied by  dizziness  and  throbbing  sensations  in  the  eye. 

In  quite  a  number  of  instances  (15),  the  disease  has  been 
marked  by  severe  pain  of  a  neuralgic  character,  referable  to 
the  branches  of  the  5th  nerve  and  appearing  for  the  most 
part  in  the  later  stages  of  the  disease. 

In  general,  however,  and  especially  in  the  early  periods 
of  development,  the  tuni02irs  are  singularly  free  from  pain, 
which  at  no  time  is  of  that  distinctively  orbital  type  character- 
istic of  malignancy.  If  I  may  change  the  tense  and  convert 
special  into  general  remarks,  the  facts  are  fully  summed  up  in 
the  followino-  words  of  LidelP  : — 

No  pain  is  occasioned  by  the  tumour  until  it  becomes  so 
large  as  to  press  upon  the  ophthalmic  branches  of  the  5th 
nerve  that  run  along  the  walls  of  the  orbit,  and  the  larger  the 
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tumour  becomes  and  the  greater  its  pressure  upon  these 
nerves,  the  sev^erer  becomes  the  pain.  The  pain  does  not 
seem  to  be  in  the  tumour  itself  so  much  as  in  the  neighbouring 
parts  which  are  invaded  mechanically  by  the  morbid  growth. 

The  cause  of  the  exophthalmos  is  to  be  found  first  of  all 
in  the  displacement  j:)roduced  by  the  tumour  itself.  This  will 
not  explain  the  whole  matter,  however,  for,  as  has  been  pointed 
out  before,  the  size  of  the  growth  is  by  no  means  always  in 
direct  proportion  to  the  degree  of  proptosis.  A  second  factor 
is  to  be  found  undoubtedly  in  congestive  changes  which  result 
from  pressure  upon  the  vessels  of  the  orbit,  and  signs  of  which 
are  frequently  seen  in  the  pathological  examination  of  these 
tumours.  This  view  finds  confirmation  in  a  consideration  of 
cases  like  those  of  Norton*^°  and  Brailey""^  where  increase  of  the 
exophthalmos  was  noted  at  the  menstrual  periods,  or  that  of 
Strawbridge-^  where  the  proptosis  came  on  apparently  as  the 
result  of  labor. 

The  cases  marked  by  variation  of  degree  or  rapid  accel- 
eration might  be  explained  as  caused  in  the  above  way,  or  as 
resulting  from  the  changes  immediately  noted. 

As  a  possible  third  factor  may  be  mentioned  here  again 
the  appearances  noted  in  connection  with  the  eyeball  of  Case  i 
of  this  report  and  to  a  less  extent  with  that  reported  by  Dr. 
Duller. 9^  In  both  specimens  there  were  conditions  present  on 
the  outer  surface  of  the  globe  and  dural  sheath  of  the  nerve 
which  could  only  be  accounted  for  on  the  supposition  oi  a  stasis 
in  Tenon  s  capsule  a7ici  the  S7ipra  vaginal  lymph  space  of  the 
optic  nerve.  Miiller^^  is  the  only  writer  I  can  find  who  has 
described  similar  changes  in  connection  with  the  eyeball, 
though  Steffan'--*  whose  case,  because  of  some  doubt  as  to  its 
real  nature,  has  been  excluded  from  this  paper,  long  ago  at- 
tributed rapid  acceleration  of  the  exophthalmos  in  his  patient 
to  a  sudden  effusion  into  the  lymph  space  of  Tenon. 

2.  Evidences  of  Profound  and  Earlv  Disturbance 
OF  THE  Function  of  the  Optic  Nerve  :  These  are  in  part 
subjective  (loss  of  vision),  in  part  objective  (ophthalmoscopic ) 
in  character,  and  constitute  for  the.  oculist  the  most  striking 
and  significant  feature  of  this  special  form  of  orbital  tumour, 

A.  Loss  of  Vision  :  Of  the  89  cases  in  which  the  state 
of  vision  was  accurately  noted  62  or  69%  were  absolutely  blind 


40    Primary  Intradiwal  TiLuiours  of  the   Optic  Nerve. 

in  the  affected  eye  at  the  time  of  the  first  examination,  and  in 
very  many  of  these  there  was  a  history  that  the  sight  had  been 
lost  for  some  time 

Of  the  remaining  27  cases  live,  (A.  Lawson''^  (apparently), 
Ayres^"^  (ist),  Hessdorffer,-*-  Hulke^°  and  von  Graefe.")  had 
bare  perception  of  light  left,  one  (Collins  and  Marshall*^-)  per- 
ceived hand  movements  only,  and  four  (Vossius,-*"  Pfluger,^^ 
Willemer-9  (31'd)  a-i^cl  Goldzieher)'^  could  but  count  fingers 
at  8,  6,  I  and  15-16  feet  respectively.  In  four  more  the  state 
of  vision,  though  expressed  in  general  terms  only,  was  evi- 
dently very  poor.  Thus  for  instance,  Heymann's^  case  had 
"  slight  vision  "  and  Ritterich's^  "  some  vision,"  which  was  lost 
entirely  2^  years  later;  while  DeVincentiis*^^  states  that  it 
was  "greatly  reduced,"  and  von  Graefe'°  that  the  eye  was 
"amblyopic."  On  the  other  hand,  Szokalski's^  case  had  "fairly 
good  vision"  as  had  those  of  Schiess-Gemuseus,"  ^  to  ^3, 
Rockliffe^'  6/18  J.  i.  ;  Braunschweig^^  (4th)  5/36,  Ellinger^^ 
6/10,  Schiess^^  (3rd)  /^-/^. 

In  three  instances  only  (Wiegmann,^^Axenfelcl  &  Busch,^^ 
and  Guaran^'')  was  the  sight  normal  at  the  time  of  the  first  ex- 
amination, but  in  the  second  mentioned  case  vision  sank  from 
I  to  0.8  two  days  before  the  removal  of  the  growth.  Finally 
in  the  case  of  Braunschweig^'*  (2nd),  Norton, ^'^  Scalinci,^°  and 
Schiess^°  (2nd),  vision  was  reduced  respectively  to  1/60,  i  200, 
5/60  and  16/200. 

How  profound  are  the  visual  disturbances  in  connection 
with  these  tumours  will  be  readily  appreciated  from  the  fore- 
going remarks.  We  have  already  seen  that  69%  of  the  cases 
had  not  even  perception  of  light  at  the  first  examination,  but 
the  profundity  of  the  changes  in  sight  may  perhaps  be  more 
fully  realized  by  stating  that  at  the  period  above  mentioned 
about  ^^y^  of  the  patients  had  less  than  i/io  (6/60)  of  the 
normal  acuity  of  vision. 

To  be  mentioned  here  are  the  variations  in  visual  acuity 
which  have  occurred  in  the  individual  cases  at  different  periods. 
The  most  remarkable  example  of  this  kind  is  that  reported  by 
Schiess-Gemuseus."  At  the  first  examination  in  July,  1885, 
the  vision  was  made  out  to  be  from  ^  to  y^y  !  ^^i  January, 
1886,  it  sank  to  oV  only  to  rise  again  to  3^  the  normal.  Still 
later,  in  September,  1866,  the  patient's  acuity  of  sight  equalled 
2/7,  but  during  the  following  nine  days  which   preceded  the 
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operation  it  ra|)iclly  cliniinishecl  to  1/200-2  200.  The  changes 
in  the  patient's  power  of  vision  were  attributed  by  Schiess- 
Gemuseus  to  variations  in  the  degree  of  stasis  in  the  lymph 
spaces  of  the  nerve.  Similar  phenomena  though  of  less 
marked  degree  were  also  noted  by  Norton^^and  Ayres^^  (ist). 

As  regards  xh&Jield  of  vision  in  these  cases  the  records 
are  too  few  to  permit  of  any  definite  conclusions.  Rockliffe^' 
suggested  that  this  procedure  might  be  (;m{)loyed  in  order  to 
obtain  a  more  exact  idea  of  the  situation  of  the  growth,  but 
in  this  author's  own  case  and  that  of  Braunschweig^'*  (4th),  the 
constriction  was  of  a  concentric  character.  On  the  other  hand 
in  the  instance  of  Schiess-Gemuseus^-"  where  the  field  of  vision 
was  of  an  irregular  character,  the  nerve  was  exceptionally  free 
from  change.  This  point  will  have  to  be  more  fully  gone  into 
before  any  reliable  data  can  be  obtained,  and  there  will  always 
be  the  matter  of  age  in  the  way  of  obtaining  accurate  records 
in  every  case. 

B.  Ophthalmoscopic  Changes  :  Of  the  82  cases  in 
which  the  condition  of  the  fundus  is  described,  three  (Sichel'^ 
Vossius''^  and  Veron'*')  showed  simple  atrophy  of  the  disc  with- 
out any  signs  of  previous  inflammation  ;  34  optic  neuritis,  for 
the  most  part  of  a  pronounced  character,  and  36  post-neiiritic 
atrophy  or  consecutive  atrophy  in  course.  That  is  to  say, 
marked  changes  were  present  in  the  nerve  head  in  89%  of  the 
patients. 

In  the  instances  of  Szokalski,^  Guaran-^'^  and  A.  Lawson,^^ 
fulness  of  the  retinal  veins  was  the  only  ophthalmoscopic 
change  noted  at  the  first  examination,  but  in  the  second 
mentioned  case,  optic  neuritis  was  made  out  at  a  later  date 
and  Lawson  saw  a  descending  atrophy  after  a  lapse  of  five 
weeks.  In  only  three  instances  (Knapp,^^  Hulke'*"  and  Froth- 
ingham^-^),  was  the  fundus  noted  to  be  normal  though  in  the 
first  mentioned  instance  optic  neuritis  made  its  appearance 
while  the  patient  was  under  observation.  Seggel's'^  case 
presented  a  picture  typical  of  thrombosis  of  the  central  retinal 
artery  and  this  was  seen  afterwards  to  be  due  entirely  to  the 
position  and  action  of  the  new  growth. 

Of  other  ophthalmoscopic  changes,  partial  detachment  of 
the  retina  was  observed  in   four  instances.      In  Straub's''"  case 
it  manifested   itself  as   "scarcely  visible   folds  in   the  swollen 
membrane  "  while  in   Salzer's''  patient   there  were  two  small 
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detachments  extendino-  out  into  the  retina  for  a  short  distance 
from  the  temporal  and  upper  margins  of  the  papilla  respectively. 
In  Tailor's"  patient,  the  retina  was  raised  at  points  some 
distance  from  the  papilla  and  in  the  second  case  of  Collins  and 
Marshall^^  the  clinical  picture  from  the  presence  of  a  detach- 
ment resembled  that  of  a  sarcoma  of  the  choroid.  *  Goldzieher'^ 
ascribed  the  microscopical  detachment  of  the  retina  in  his 
second  case,  which  he  was  unable  to  diagnose  previous  to 
enucleation  on  account  of  a  diffuse  opacity  of  the  cornea,  to 
the  mechanical  action  of  a  stasis  in  the  veins  of  the  retina 
bringing  about  an  increased  tortuosity  of  their  structures,  and 
Braunschweig^-*  would  explain  all  these  cases  in  this  way. 

HcFniorrhages,  for  the  most  part  slight,  along  the  course 
of  the  vessels  and  in  the  vicinity  of  the  optic  disc,  are  mentioned 
by  Guaran59,  Tailor",  Wolfheim^',  Hessdorffer^-and  Collins  and 
Marshall^',  but  in  the  case  of  Lagrange^^  thev  were  so  extensive 
as  to  obscure  the  whole  fundus. 

Lastly,  it  may  be  mentioned  that  in  the  cases  of  Schiess- 
Gemuseus  5-^  and  Braunschweig^-*  ( ist)  there  were  present  in 
the  macular  area  dots  of  fatty  degeneration  which  resembled 
more  or  less  strongly  the  changes  found  in  retinitis  of  the 
albuminuric  type. 

The  ophthalmoscopic  and  visual  disturbances  call  for  a 
few  special  remarks.  It  is  probable  that  in  every  case  the 
overgrowth  is  such  as  to  completely  retard  the  flow  of  lymph 
in  the  intervaginal  space  and  we  are  not  surprised,  therefore, 
that  the  increased  pressure  produced  in  this  way  should  bring 
about  so  often  the  condition  of  "  choked  disc.''  That  this  single 
factor,  however,  will  not  suffice  always  as  a  complete  explan- 
ation is  witnessed  by  the  cases  in  which  the  fundi  were  normal 
or  showed  only  an  atrophy  of  a  simple  or  descending  nature. 

It  is  noteworthy  that  in  the  cases  of  Frothingham^-  and 
Hulke^°,  where  no  ophthalmoscopic  changes  were  present,  the 
pathological  examination  showed  that  a  full  half  inch  or  more 
of  normal  nerve  was  preserved  anteriorly  and  it  would  seem, 
therefore,  that  the  ophthalmoscopic  changes  varied  somewhat 
with  the  distribution  of  the  newly  formed  tissue.  If  the  growth 
remains  localized  to  the  central  end  of  the  nerve,  the  intra- 
ocular portion,   possibly  from   non-implication  of  the  central 

*  Messrs.  Collins  and  Marshall  in  their  article  compare  this  with  another  over- 
looked case  of  Brailey's  in  Vol.  II.  of  the  Transactions  to  which  I  have  not  access  at 
this  time . 
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vessels,  does  not  l;o  on  to  the  condition  of  clioked  disc  and 
we  hci\'e  a  simple  descending  atrophy  from  pressure  and 
niitritional  changes  behind. 

Further  in  a  modified  way  we  ij^et  atrophic  changes 
occurring  first  in  the  posterior  part  of  the  nerve,  where  as  we 
have  seen  the  tumour  is  mostly  developed,  and  choked  disc 
making  its  ap})earance  later  from  extension  of  the  growth 
forwards.  This  modus  operandi  probably  holds  true  in  a  large 
nmnher  of  cases  and  explains  the  clinical  fact  that  in  primary 
tumours  of  the  optic  nerve  the  vision  is  not  infrequently  entirely 
lost  ivhen  the  changes  in  the  nerve  head  are  only  such  as  ivould 
lead  us  to  expect  a  certain  amount  of  sight  to  be  still  present. 

The  want  of  relationship  here  between  the  visual  disturb- 
ances and  ophthalmoscopic  changes  is  important  and  is  the 
reverse  of  that  which  marks  the  choked  disc  of  cerebral 
neoplasms,  where,  as  is  well  known,  the  vision  is  often 
surprisingly  better  than  the  conditions  in  the  fundus  would 
lead  us  to  expect. 


3.  Muscular  Anomalies  :  It  is  somewhat  difiicult  on 
account  of  the  vagueness  of  the  reports,  to  determine  with 
accuracy  the  degree  of  movement  in  all  cases  ;  but  in  77 
instances  at  least,  the  data  are  sufficiently  clear  for  purposes 
of  analysis.  From  a  practical  point  it  is  only  necessary  to 
separate  the  cases  into  two  classes,  namely,  (a)  those  in  which 
movement  was  unimpaired,  and  (b)  those  in  which  noticeable 
restriction  of  one  or  more  of  the  excursions  of  the  globe  was 
present.  In  the  one  class  we  find  35  instances  in  which  for  all 
intents  and  purposes,  the  movements  of  the  globe  were  normal ; 
while  in  the  second  division  there  are  42  cases  in  which  there 
was  marked  impairment  of  the  ocular  movements  varying 
from  noticeable  diminution  in  one  direction  to  complete 
immobility  of  the  eye. 

We  may  infer  from  this  that  while  non-impairment  of  the 
ocular  movements  is  not  so  common  perhaps  as  von  Graefe'" 
supposed,  still  as  compared  with  other  orbital  growths, 
freedom  of  the  musculature  of  the  eye  is  present  in  a  relatively 
large  percentage  of  cases  of  primary  intradural  tumotirs  of  the 
optic  nerve,  and  must  therefore  be  looked  upon  as  more  or  less 
characteristic  of  these  neoplasms. 
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On  theoretical  grounds  one  is  surprised  not  to  find  this 
feature  more  common.  The  new  growth  is  in  nearly  every 
instance  absolutely  contained  by  its  dural  sheath  capsule  and 
the  globe  is  allowed  more  or  less  freedom  of  action  on  account 
of  the  pedicle  of  comparatively  normal  nerve  which  commonly 
exists  between  the  eyeball  and  the  point  of  greatest  swelling. 
But  other  factors  such  as  congestive  conditions  of  the  orbital 
tissues,  doubling  of  the  nerve  upon  itself  and  its  protrusion 
between  the  globe  and  the  orbital  walls,  pressure  upon  the 
ocular  muscles,  or  even  fatty  degeneration  of  these  structures 
(Jocqs)'^^come  into  play,  and  bring  about  a  fixity  of  the  globe 
in  such  a  large  percentage  of  the  cases  that  the  occurrence  of 
free  movement  is  oreatly  diminished. 

Of  interest  are  the  cases  where  sti-abisiuus  appeared  in 
connection  with  the  growth  of  these  tumours  ;  the  literature 
mentions  the  condition  as  havino-  occurred  22  times.  As 
regards  the  time  of  appearance,  of  the  20  cases  in  which  this 
point  is  noticed  in  9  the  squint  manifested  itself  before  the 
exophthalmos,  in  7  it  occurred  simultaneously  with  the  pro- 
trusion of  the  eye  and  in  4  after  the  exophthalmos  had 
developed.  In  5  cases  the  external  rectus  was  involved 
(convergent  strabismus),  in  .  7  the  internal  rectus  (divergent 
strabismus),  and  in  one  the  superior  rectus  (strabismus 
deorsumvergens)  In  only  4  instances,  however,  was  diplopia 
complained  of  by  the  patients.  Jocqs'^^  attributes  the  condition 
to  the  deviation  of  the  globe  produced  by  the  growing  tumour 
and  accounts  for  the  infrequency  of  diplopia  as  the  result  of 
the  tender  years  of  many  of  the  patients  and  the  well  known 
tendency  for  early  loss  of  vision  to  occur  in  these  cases.  This 
purely  mechanical  view,  however,  does  not  explain  the  case  of 
Christensen''  where  the  levator  palpabrae  was  involved  with 
the  internal  rectus. 


4.  Palpation  :  In  a  large  number  of  instances  this  yields 
helpful  information.  While  on  6  occasions  this  procedure  was 
entirely  negative  in  its  results  and  on  18  more  very  indefinite 
as  regards  the  information  obtained,  in  30  instances  palpation 
revealed  a  growth,  which  could,  with  considerable  certainty, 
be  said  to  have  some  connection  with  the  optic  nerve.  In  a 
certain  few  cases  a  diagnosis  could  apparently  have  been  made 
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bv  this    manipulation  alone.      Aub^^  for  instance  was  able  to 
make  out  on  the  one  hand,  the  attachment  of   the  nerve  to 
the  back  o{  the   eyeball,  and  on    the  other,   ccnild   trace  this 
structure  into  an   oval  shaped  enlargement  which    extended 
backwards  into  the   apex    of   the   orbit.      Generally  speaking, 
the  hioher  the  degree  of  proptosis  and  the  greater  the  amount 
of  deviation  of  the  globe,  the  more  likely  is  one  to  gain  infor- 
mation from  this  procedure.    On  a  few  occasions  the  conditions 
have  been    made    out  very  fully  with    the    patient    under  an 
anaesthetic,    and     generally    at    the    commencement    of    the 
operation,  the  finger  introduced  through  the  preparatory  con- 
junctival opening,  has    defined    the    existing    conditions  with 
satisfactory    exactness.       Palpation   rarely   caused  discomfort 
to  the  patient.      In  four  instances,  however,  (Duboue,^  Lidell,^ 
Ritterich^  and  Pfltiger'^)  the  procedure  was  distinctly  productive 
of  pain  ;  but  as  regards  the   first  three  mentioned  only  in  the 
later  stages  of  the  disease. 


MINOR    SIGNS. 


While  the  above  are  to  be  looked  upon  as  the  cardinal 
signs  of  the  disease,  there  are  still  a  large  number  of  widely 
different  conditions,  occurring  in  connection  with  these  growths, 
which  though  for  the  most  part  of  secondary  importance  yet 
require  systematic  mention. 

(A).'  The  General  Health  of  these  patients,  is  for  the 
most  part  strikingly  out  of  keeping  with  the  ^  local  condition. 
In  only  10  cases' was  the  state  of  the  patient's  general  health 
unsatisfactory,  and  in  6  of  these  this  was  due  to  a  condition  of 
simple  anaemia.  Rockliffe^^'  is  the  only  writer  who  notes  loss 
of  flesh,  his  patient  having  fallen  off  2\  stones  in  15  months  ; 
the  other  authors  simply  note  that  their  patients  had  a  sickly 
appearance.  As  was  mentioned  under  Etiology,  four  patients 
were  physically  undersized,  while  the  case  of  von  Forster'^ 
showed  strumous  swelling  of  the  glands  of  the  neck. 

(B).  Cerebral  Manifestations:  These  are  extremely 
interesting  and  probably  resulted  from  the  tumour  growth 
within  the  skull,  some  process  which  produced  the  condition, 
or  some  congenital  cerebral  insufficiency  associated  with 
the  causative  factor  of  the  cellular  proliferation.  In 
Higgen's"  case  symptoms  of  idiocy  appeared  along  with 
the  other  manifestations  of  the  disease,  though  after  the  oper- 
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ation  the  patient  became  a  "  rather  sharp,  intelHgent  child."" 
In  Braunschweig's^*  first  patient  there  was  present  a  sHght 
deoree  of  idiocy  which  found  expression  in  noticeable  difficulty 
in  speech.  Dr.  Buller's^^  patient  had  a  severe  attack  of  general 
convulsions,  accompanied  by  loss  of  consciousness  at  the  age 
of  four,  and  while  after  that  illness  the  boy  had  no  actual  con- 
vulsive seizures  he  was  subject  to  attacks  of  fear  or  terror,  which 
were  accomapnied  by  action  on  the  part  of  the  muscles  of 
deMutition.  One  of  Sattler's^^ patients  had  frequent  attacks  of 
convulsions  and  bronchial  catarrh.  Three  years  after  the 
onset  of  the  exophthalmos  and  following  a  severe  attack  of 
pain  in  the  circumorbital  region,  Alt's'^  patient  was  seized  with 
epileptic  convulsions  which  increased  so  much  in  severity  as 
to  recur  several  times  in  a  single  day.  The  man's  condition 
was  greatly  ameliorated  by  the  removal  of  the  neoplasm. 

Dizziness  occurring  in  the  later  stages  of  the  disease 
and  in  association  with  pain  about  the  orbit,  was  noted 
by  Holmes--^  and  Johnson, '^^  and  in  both  instances  the  condition 
was  aggravated  by  stooping.  Vertigo  coexisted  with  throb- 
bing sensations  in  the  eye  in  Aub's*^  patient  and  the  same 
symptom  in  association  with  orbital  pain,  a  heavy  feeling  over 
the  eyes  and  frontal  headache  preceded  the  onset  of  exoph- 
thalmos and  loss  of  vision  in  Frothingham's^^  second  case. 
The  last  mentioned  author  notes  also  that  his  first  patient  was. 
"  nervous  and  fitful  by  spells."  Here  may  be  mentioned,  per- 
haps, the  partial  deafness  on  the  same  side  as  the  tumour  in 
Lidell's*^  case  which  disappeared  entirely  after  operation  and 
the  tinnitus  auriuni  of  Ouaglino's'*  patient  which  was  associ- 
ated with  amenorrhoea  and  right  sided  hemicrania. 

(C.)     Changes  in  Connection  with  the  Globe  : 

(i.)  Increased  tension  or  secondary  glaucoma  was  noted 
by  Middlemore',  Sichel'^,  Forster'\  Tailor'\  Salzmann^^  Law- 
son,  Sr.5*  and  Wiegmann^^  though  in  the  last  mentioned  case 
the  condition  was  but  transitory.  Diminished  tension  on  the 
other  hand  was  determined  by  Ayres'^  (T. — i),  Ellinger"-* 
(Tn.  to — i)  and  Gardner,  this  paper  (T. — 2). 

(ii.)  Highly  characteristic  of  these  tumours  is  the  antero- 
posterior flattening  which  occurs  as  the  result  of  the  pressure 
of  the  growth  and  brings  about  a  hypermetropic  state  of  the 
refraction  of  the  eye.  This  condition  occurred  in  21  of  the 
collected  cases  and  will  probably  be  more  commonly  observed 
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in  the  future  ;  it  is  so  frequently  present  that  it  ouL^ht  to  suggest 
at  least  the  presence  of  a  growth  behind  the  posterior  pole  of 
the  eyeball.  In  the  first  case  mentioned  by  Collins  and 
Marshall-"*,  the  hypermetropia  increased  under  observation 
from  4  to  9  D.  The  antero-posterior  flattening  has  been  made 
out  after  the  removal  of  the  eyeball  (von  Graefe)  or  verified 
at  this  time  (Goldzieher'^  and  Sichel'^). 

(iii.)  Cornea.  Changes  in  this  structure  are  of  com- 
paratively frequent  occurrence.  In  eight  cases  (Lidell'', 
Szokalski^  von  Graefe'",  Ouaglino'^  Forster-\  Willemer""^ 
(2nd),  Hessdorffer^-  and  Germann'^^),  ulceration  of  the  cornea 
was  noted,  and,  although  not  definitely  stated,  perforation  of  the 
cornea  probably  occurred  in  the  instances  of  Poncet-^^  ^y-j^^  Ada- 
miick^^  where  the  eyeball,  completely  collapsed,  was  found  on 
the  anterior  extremity  of  the  tumour.  In  six  other  instances, 
(Kunachowitch^",  Johnson^\  Salzmann^^  Delius^',  Kalt'^ 
Buller''°)  the  corneal  trouble  might  perhaps  be  very  properly 
described  as  a  keratitis.  What  the  "  diffuse  opacity  "  was  in 
Goldzieher's'^  case  which  prevented  an  examination  of  the 
fundus  it  is  impossible  to  say. 

In  all  of  these  cases  the  inflammation  occurred,  so  far  as 
can  be  ascertained  only  after  the  lids  were  no  longer  able  to 
completely  protect  the  cornea,  and  in  that  part  of  it  which  was 
especially  exposed,  namely,  the  lower  portion.  The  involve- 
ment, therefore,  of  the  cornea  is  to  be  looked  upon  as  a 
triumph  of  micro-organisms  over  the  epithelial  cells  of  this 
structure,  lowered  in  vitality  from  undue  exposure  to  outside 
influences,  von  Forster-^,  who  demonstrated  complete  anaes- 
thesia in  his  case,  sought  to  give  a  trophic  basis  to  the 
ulcerative  process,  but  if  this  were  true  we  should  not  expect 
to  find  the  inflammation  so  uniformly  limited  to  the  exposed 
portion  of  the  cornea.  Finally  it  may  be  mentioned  that 
suppurative  keratitis  has  been  the  cause  of  the  destruction  of 
the  globe  in  several  cases  where  this  structure  was  retained  in 
position  after  the  removal  of  the  tumour. 

(iv.)  Iris  and  Lens :  There  is  nothing  peculiar  in  the 
pupillary  reactions.  With  complete  blindness  the  pupil  only 
reacts  consensually  and  remains  of  normal  size,  or  more  or  less 
dilated.  The  latter  condition  occurs  also  where  contraction 
occurs  sluggishly  or  even  actively  (Noering"^)  to  direct  stimu- 
lation. In  two  cases  (Ritterich^  and  W^illemer"^)  the  pupils 
were  contracted  and  fixed. 
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No  changes  have  at  any  time  been  noted  in  connection 
with  the  lens. 

(D.)  Lids  and  Conjunctiva:  As  the  proptosis  in- 
creases the  upper  Hd  becomes  more  and  more  stretched  and 
thinned  and  sooner  or  later  a  condition  of  lagophthahiios  is 
produced.  When  the  proptosis  is  very  great,  luxation  behind 
the  globe  may  occur  spontaneously  or  as  a  result  of  manipu- 
lation. Occasionally  well  marked  venous  obstruction  and 
oedema  of  these  structures  are  present.  The  peculiar  behaviour 
of  the  lids  at  the  onset  of  the  disease  in  the  case  of  LidelP  has 
been  already  mentioned  in  the  section  on  Etiology. 

The  changes  in  the  conjunctiva  are  quite  unimportant. 
Occasionally  slight  hypersemia  and  oedema  were  present  where 
the  circulation  was  obstructed,  and  injection  and  chemosis  in 
cases  of  involvement  of  the  cornea. 

(E.)  Orbit  and  Optic  Foramen  :  In  the  cases  of 
LidelP,  Szokalski^  Poncet-^^  aj-j^^  Kunachowitch-*^  where  the 
growth  attained  considerable  size,  dilatation  of  the  orbit  was 
noted.  In  the  last  mentioned  instance,  the  orbital  capacity 
was  almost  double  the  normal,  while  in  the  former  the  changes 
were  so  marked  as  to  produce  distinct  facial  asymmetry. 
Willemer  "^  and  Szokalski^  noted  dilation  of  the  optic  foramen 
at  the  post  mortem  examination,  while  Johnson'*^  was  able  to 
insert  his  little  finger  into  this  structure  at  the  time  of  the 
operation.  In  the  last  mentioned  case  also  the  "  examination 
of  the  orbit  discovered  that  its  floor,  thinned  and  eroded  from 
pressure,  had  broken  through  during  the  operation."  In 
Hessdorffer's^-  case  the  tumour  was  adherent  to  the  floor  of 
the  orbit  for  a  short  distance  and  after  the  "  subperiosteal 
exenteration"  a  perforation  was  found  in  this  structure  leading 
into  the  antrum  of  Highmore.  It  will  be  remembered  that 
the  orbit  in  the  second  case  of  this  paper  stood,  through 
advanced  necrosis  of  its  floor,  in  free  communication  with  the 
cavity  of  the  superior  maxilla. 

Finally,  to  recapitulate  what  has  been  laid  down  in  this 
section,  the  following  are  to  be  looked  upon  as  the  distinguish- 
ing signs  of  primary  tumours  of  the  optic  nerve  : — 

1.  Exophthalmos:  Painless  and  slow  in  development  and 
tending  somewhat  to  coincide  with  the  line  of  the  axis  of  the 
orbit. 

2.  Profound  and  early  disturbance  of  the  function  of 
the    0{)tic  nerve  as  shown  by    a    reduction  of   vision,    often 
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greater  thcin   marked  ophthalmoscopic  chanj^es  in   the   intra- 
ocular portion  of  the  nerve  would  lead  us  to  expect. 

3.  A  palpable  tumour  in  the  position  of  the  optic  nerve, 
non-adherent  to  the  orbital  wall,  and  especially  to  be  made 
out  in  high  degrees  of  bulging  or  deviation  of  the  globe,  or 
under  an  anai^sthetic. 

4.  Relatively  good  movement  on  the  part  of  the  globe 
owing  to  comparatively  infrequent  impairment  of  the  muscu- 
lature of  the  eye. 

5.  A  hypermetropic  state  of  the  eyeball  brought  about 
by  the  pressure  of  the  tumour  upon  the  posterior  surface  of  the 
elobe. 
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DIAGNOSIS. 

The  diagnosis  of  a  tumour  of  the  optic  nerve  necessitates 
first  of  all  the  determination  of  the  presence  of  an  orbital 
neoplasm,  and  this  implies  simply  the  routine  differentiation 
between  this  condition  and  the  other  affections  of  the  orbit 
and  neighbouring  cavities  with  which  it  is  commonly  con- 
trasted and  which  need  not  here  be  specially  mentioned. 

As  proptosis  gives  us  the  principal  clue  to  the  presence 
of  an  orbital  growth,  so  an  associated  early  and  profound 
reduction  of  vision  indicates  more  than  any  other  symptom, 
the  presence  of  a  tumour  of  the  optic  nerve.  Taken  together 
these  two  symptoms  alone,  unilateral  and  sloivly  developing 
exophthalmos  with  early  amaurosis,  are  almost  in  themselves 
proof  positive  of  the  presence  of  the  condition  under  dis- 
cussion, but  if  in  addition  one  has,  as  is  frequently  the  case, 
marked  changes  in  the  papilla,  the  diagnosis  of  a  tumour  of 
the  optic  nerve  is  practically  certain. 

How  important  a  sign  is  amaurosis  is  evident  from  the 
fact  that  it  is  only  in  those  cases  where  a  certain  amount  of 
vision  is  maintained  that  the  diagnosis  is  uncertain.  The 
difficulty  in  coming  to  a  right  conclusion  here  rises  with  the 
acuity  of  vision  and  a  point  is  reached  where  it  is  practically 
impossible  to  distinguish  these  tumours  from  other  orbital 
neoplasms. 

Under  such  circumstances,  a  consideration  of  the  other 
symptoms  present  will  probably  make  it  possible  in  every 
instance  to  diagnose  a  deep-seated  orbital  growth  and  in  these 
cases,  Kroenlein's  operation  is  indicated  as  offering  a  certain 
method  of  confirmatory  diagnosis  and  the  best  procedure  for 
the  extirpation  of  the  tumour.  So  pronounced,  as  a  rule, 
however,  are  the  symptoms  of  these  growths  that  difficulty  in 
their  clinical  differentiation  must  be  present  only  in  a  very 
small  percentage  of  the  cases. 

It  is  very  questionable  if  the  intradural  can  always  be 
differentiated  from  the  extradural  growths  of  the  optic  nerve. 
On  the  one  hand  the  maintenance  of  fairly  good  vision  in  a 
few  of  the  intradural  growths  makes  it  impossible  to  dis- 
tinguish these  tumours  from  other  orbital  neoplasms,  and  on 
the  other  hand  some  of  the  cases  of  extradural  growths 
(Knapp,'°^  Dusaussay,"°  Ewetzki,"-  Brailey  "^^  have  presented 
a  group  of  symptoms  really  indistinguishable  from   those  of 
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the  intradural  tumoLirs,  Leber's  classification  of  tumours 
arising  from  the  orbital  division  of  the  nerve  seems  more 
justified  on  pathological  than  on   clinical  grounds. 

PROGNOSIS. 

If  the  conclusions  arrived  at  in  this  paper  be  correct,  the 
prognosis  in  primary  tumours  of  the  optic  nerve  is  to  be 
looked  upon  as  more  serious  than  it  has  hitherto  been 
regarded.  T/ie  danger  is  not  from  recurrence  in  the  strict 
sense  of  the  term,  but  from  the  continued  development  of  the 
intracranial  portion  of  the  tumour  which  it  is  impossible  to 
remove  at  the  time  of  the  operation.  In  a  certain  number  of 
cases,  the  condition  is  localized,  as  we  have  seen,  to  the 
orbital  division  of  the  nerve  and  in  these  instances  the 
operation  will  prove  successful.  It  may  also  be  that  the 
removal  of  the  orbital  portion  of  the  nerve  may  in  some  way 
retard  or  stop  the  growth  within  the  skull,  and  certain  it  is 
that  these  tumours  are  characteristically  slow  in  their  rate  of 
development,  but  it  is  highly  probable  that  in  the  majority  of 
these  cases  the  unexcised  cerebral  portion  continues  on  its 
course  of  development  and  sooner  or  later  brings  about  the 
death  of  the  patient. 

The  literature  affords  us  1 2  instances  where  signs  of  an 
intracranial  neoplasm  occurred  after  the  operation  and  on  the 
other  hand  only  8  cases  are  known  positively  by  record,  to 
have  continued  in  a  good  state  of  health  beyond  five  years. 
We  are  still  greatly  in  need  of  details  concerning  cases  which 
have  been  dealt  with  a  number  of  years  previously  before  the 
matter  can  be  definitely  settled,  but  so  far  as  our  studies  lead 
us  we  must  conclude  that  the  outlook  in  general  is  to  be 
regarded  as  extremely  grave. 
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In  spite  of  the  fact  that  in  the  great  majority  of  these 
cases  it  is  highly  probable  that  the  extirpation  of  the  growth 
was  incomplete,  in  only  5  instances  (Szokalski/  Goldzieher'^ 
(3rd),  Brailey,-^Salzer^' and  Byers)  have  local  recurrences  been 
recorded.  The  fact  of  the  matter  is,  the  fibromatosis  underly- 
ing the  formation  of  these  growths,  rarely  shews  a  tendency 
to  malignancy  even  in  its  local  form.  When  we  consider 
further  that  in  the  large  percentage  of  these  cases,  the  part 
of  the  optic  nerve  immediately  next  the  eyeball  is  normal  and 
that  it  is  quite  possible  in  practically  all  cases  to  separate 
thoroughly  the  posterior  pole  of  the  globe  from  the  neoplasm, 
we  find  good  reason  for  attempting  in  every  instance  the 
highly  desirable  step  of  maintaining  the  globe  in  position. 

It  might  be  urged  that  in  attempting  to  save  the  eyeball, 
this  structure  would  be  an  impediment  in  the  way  of  the 
perfect  removal  of  the  growth,  but  as  a  matter  of  fact  it  need 
not  be,  and  under  any  circumstances  if  the  tumour  extends 
into  the  optic  foramen,  as  it  generally  does,  our  ordinary 
operative  procedures  will  not  suffice  to  entirely  extirpate  the 
neoplasm.  Fully  isolated  as  these  tumours  are  by  their 
fibrous  capsule,  and  rarely  shewing  a  tendency  to  malignancy, 
exenteration  of  the  orbit  as  a  primary  operation  seems 
entirely  contraindicated  in  these  cases. 

The  argument  that  the  retained  eyeball  would  present  a 
serious  obstacle  to  the  diagnosis  of  recurrence  is  not  of  much 
value,  because  in  the  first  place  this  conditon  rarely  occurs 
and  in  the  second  place  it  is  not  possible  that  the  secondary 
growth  could  attain  to  any  considerable  size  without  giving 
rise  to  fresh  displacement  of  the  globe.  The  question  there- 
fore has  got  to  be  as  Schlodtmann''^  says,  not  shall  zve preserve 
or  sacrijice  the  eyeball,  but  kozv  best  shall  we  maintain  the 
globe  in  position. 

As  is  well  known,  Scarpa'"^  (1816)  and  Critchett'"^  (1852) 
removed  tumours  of  the  optic  nerve  with  preservation  of  the 
eyeball ;  but  the  real  commencement  of  the  modern  conserva- 
tive movement  was  in  1874,  when  Professor  Knapp,'°^  of 
New  York,  presented  to  the  Ophthalmologische  Gesellschaft, 
at  Heidelberg,  a  specimen  of  a  primary  extradural  tumour 
(carcinoma)  of  the  optic  nerve,  which  he  had  removed  while 


Treat iiicnt :   Kuapfs    Operation.  53 

leaving  the  globe  in   situ.      The  operation    as   described  by 
Professor  Knapp  at  thai  time  was  as  follows  : 

"The  lids  were  lield  open  by  an  ordinary  wire  speculum,  and 
then  with  a  pair  of  strabismus  scissors  I  made  an  opening-  through  the 
conjunctiva  and  Tenon's  capsule  between  the  rectus  superior,  rectus 
internus  and  obliqus  superior  until  I  felt  the  bared  tumour  with  my  index 
finger.  Ciuided  always  by  my  left  index  finger  I  now  cut  around  the 
whole  of  the  tumour,  separated  it  from  the  sclerotic,  sectioned  it  from 
the  optic  nerve,  first  at  its  ocular  and  then  at  its  orbital  end,  and  finally, 
with  the  flat  of  the  scissors,  pried  out  the  tumour,  somewhat  larger  than 
a  walnut  in  size,  which  now  lies  before  you." 

Not  loner  afterwards  Dr.  Emil  Griinino-,-  of  New  York, 
following  the  example  of  his  former  "chief,"  successfully- 
removed  for  the  first  time,  a  primary  intradiwal  tumour  of 
the  optic  nerve,  and  since  the  meeting  at  Heidelberg,  in  1874, 
Professor  Knapp's  example  has  been  followed  on  twenty 
different  occasions,  namely,  by  Griining.^^  Alt,^^  Mauthner- 
Schott,-^  Strawbridge,^^  Knapp, ^-^  Schiess-Gemuseus,"  La- 
grange,*^^  Rohmer,^=  Norton, *^^  Sattler,^^  Graefe'"*  (two  cases), 
Fuchs^^  (two  cases),  Adamiick,®'  DeVincentiis,^'*  Schiess- 
Gemuseus,^^  Kalt,"^  Scalinci.  ^°  and  Buller  (this  paper). 

I  do  not  include  here  the  cases  where  for  one  reason  or 
another  the  attempt  to  save  the  eyeball  was  given  up  during 
the  course  of  the  operation,  though  they  shew  us,  nevertheless, 
some  of  the  difficulties  in  the  way  of  procedure.  Thus,  for 
instance,  Sichel"^  abandoned  his  intention  of  saving  the  globe 
because  he  found  that  the  internal  rectus  was  lost  in  the 
growth  15  cm.  from  the  eyeball,  while  Leber,  ^' Ay  res, -^*^  and 
Buller^^  sacrificed  the  eye  through  fear  lest  they  would  not 
entirely  remove  the  growth.  Leber  also  enucleated  for  the 
same  reason  and  in  order  to  obtain  better  drainage  after  the 
operation,  and  Johnson'*^  and  von  Garnier*^'  because  of  the 
large  size  of  their  tumours. 

It  will  be  noticed  that  Professor  Knapp  removed  his 
tumour  through  the  conjunctival  opening  without  cutting  any 
of  the  muscular  attachments  and  it  is  well  known  that  those 
who  came  after  him  introduced  changes  in  the  operation,  such 
as  tenotomy  of  one  or  more  recti,  external  canthotomy,  etc. 
The  principle,  however,  has  remained  the  same  throughout 
and  we  must  question  the  right  of  Lagrange''''  to  designate  his 
alterations  "A  New  Procedure." 
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As  one  of  the  most  completely  described  modifications  of 
Prof.  Knapp's  operation,  it  may  be  useful,  however,  to  enu- 
merate   here    the    various    steps    advocated    by    Lagrange.*'^ 

External  canthotomy  is  first  performed  and  then  a  suture  passed 
through  each  lid  in  order  to  hold  them  easily  apart.  The  bulbar  con- 
junctiva is  now  dissected  up  in  its  outer  third  and  the  external  rectus 
tenotomised,  a  suture  being  passed  through  its  anterior  extremity  to 
keep  it  in  view.  With  the  index  finger  and  a  director  the  neoplasm  is 
next  everywhere  isolated  and  the  eyeball  turned  inwards  so  as  to  disen- 
gage the  orbit.  The  growth,  separated  from  the  muscles,  is  now  secured 
with  a  ligature  passed  around  the  tumour  by  means  of  a  Cooper's  needle 
and  then  knotted.  Afterwards  guided  by  the  finger  the  optic  nerve  is 
sectioned  close  to  the  optic  foramen  by  means  of  strong  curved  scissors, 
and  in  doing  this  Legrange  says  it  is  possible  to  avoid  wounding  the 
ophthalmic  artery.  Traction  upon  the  suture  previously  attached  to  the 
growth  will  now  withdraw  it  from  the  orbit  and  bring  the  posterior  pole 
of  the  globe  into  view  when  it  can  be  thoroughly  separated  from  the 
neoplasm.  Lastly,  the  external  rectus  is  re-united  and  the  lids  and 
conjunctiva  are  brought  together  after  stoppage  of  the  hcemorrhage, 
lavage  of  the  orbit  with  antiseptics,  and  the  insertion  of  a  small  tube  for 
drainage. 

The  last  phase  in  the  development  of  this  subject  and 
that  which  is  now  exciting  considerable  interest,  was  entered 
upon  when  Braunschweig'''*  in  1893  introduced  into  ophthal- 
mology, for  the  treatment  of  tumours  of  the  optic  nerve,  a 
brilliant  operation  which  had  previously  been  devised  by 
Kronlein'5^  for  "  the  extirpation  of  deep-seated  lateral  orbital 
tumours  and  in  particular  orbital  dermoids."  The  steps  of 
this  operation  which  were  first  given  out  in  1887,  were 
described  bv  the  author  in  the  followino-  words  : 

■I  o 

Skin  Incision  :  The  incision  begins  in  the  temporal  region  at  the 
point  where  the  tinea  seynicircidaris  of  the  frontal  bone  is  distinctly  felt 
through  the  skin,  in  other  words,  about  i  cm.  above  the  margo  siipra- 
orbitalis,  and  extends  downwards  along  the  outer  orbital  margin  as  a 
slight  curve  with  the  convexity  forwards,  to  the  level  of  the  upper  margin 
of  the  zygomatic  process  of  the  malar  bone,  where  it  turns  backwards 
and  ends  in  the  middle  of  this  structure. 

The  skin  incision  is  then  carried  down  to  the  bone  along  the  outer 
orbital  margin,  and  through  this  periosteal  incision  the  whole  of  the 
periosteum  is  separated  from  the  lateral  orbital  wall  by  means  of  a 
raspatory,  a  proceeding  easy  of  accomplishment.  The  point  of  the 
raspatory  is  then  passed  downwards  to  the  inferior  orbital  fissure  in  order 
to  fix  the  spot  where  the  converging  bony  incisions  presently  described 
meet  one  another. 

Bony  Incisions  :  The  osteoplastic  resection  includes  the  whole  of 
the  outer  orbital  margin  {process. zygotnaticiis  oss.front.  and  process.front. 
OSS. zygomatic.)  and  that  part  of  the  outer  wall  which  lies  between  this 
limit   and  the   inferior   orbital    fissure   {pars  orbitalis  oss.zygomatici  and 
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anterior  part  of  the  ala  icmponilis  oss. sphenoid.).  The  piece  of  bone  to 
be  temporarily  removed  has  therefore  the  shape  of  a  wedg'e  whose 
base  is  formed  by  the  outer  orbital  margin  [process. zygom.oss.front.  and 
process.front.oss.zyg.),  -Awd  \\\\os^  'A'^QY.  ends  at  the  anterior  part  of  the 
inferior  orbital  fissure. 

The  bony  incisions  are  best  made  with  a  sharp  chisel  without  any 
further  "  Pra;paration "  and  especially  without  loosening  the  natural 
connections  to  which,  together  with  the  skin  flaps,  falls  the  work  of 
nourishing  the  separated  piece  of  bone  during  the  early  period  of  healing. 
First  of  all,  the  processus  sygomaticiis  of  the  frontal  bone  is  chiselled 
transversely  through  above  the  distinctly  visible  and  palpable  snturn 
zygotnatica-froiitalis,  and  the  bony  incision  continued  forward  in  a  direct 
though  oblique  line  through  the  lateral  orbital  wall  to  the  raspatory  in  the 
inferior  orbital  foramen.  Following  this  the  processus  frontnlis  of  the 
malar  bone  is  chiselled  horizontally  through  close  to  its  base  and  the 
incision  likewise  continued  into  the  fissure. 

When  this  has  been  done,  the  bony  piece  thus  made  free,  together 
with  the  skin,  fasciae  and  muscle  flaps  of  the  temporal  region,  can  be  so 
far  turned  outwards  that  the  entrance  to  the  orbit  in  its  lateral  part 
appears  free.  The  operation  is  usually  easily  and  quickly  performed  ; 
after  successful  removal  of  the  tumour,  the  skin  and  soft  parts  are 
replaced  and  held  in  position  by  sutures  and  healing  follows  without 
difficulties  or  disfigurement. 

Following  the  example  of  Braunschweig,^^  who  adopted 
this  procedure  for  the  removal  of  two  cases  of  primary 
intradural  tumour  of  the  optic  nerve,  the  operation  has  been 
performed  for  the  same  condition  by  Ellinger,^'*  Axenfeld  and 
Busch,°5  and  Golowin,'°'  making  a  total  in  all  of  5  cases. 

It  remains  now^  to  determine  if  possible  which  of  the 
foregoing  procedures  is  the  better. 

Studying  the  fate  of  the  eyeball  in  the  20  cases  operated 
on  by  Knapp's  method,  we  find  that  in  two  instances  the 
globe  had  to  be  removed  36  hours  and  3  days  respectively 
after  the  operation  on  account  of  orbital  cellulitis,  while  Alt^^ 
was  forced  to  do  an  enucleation  4  hours  after  the  primary 
interference  because  of  the  unbearable  pain  caused  by  severe 
post-operative  hremorrhage.  In  the  patients  of  Strawbridge^' 
and  Knapp,"  the  eye  passed  into  a  state  of  phthisis  bulbi 
following  keratitis,  while  Braunschweig^'*  enucleated  the  globe 
on  account  of  a  large  perforation  of  the  cornea.  Salzmann''^ 
states,  that  4^  years  after  the  operation  the  globe  of  his  first 
patient  had  shrunk  to  the  size  of  a  pea  and  in  his  second 
case  the  eyeball  became  atrophic  under  slight  inflammatory 
manifestations.  In  the  second  patient  in  this  report,  the  eye- 
ball was  removed  on  account  of  the  orbital  recurrence.  We 
have    therefore    9    instances    in    which  the  after  result    was 
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distinctly  bad,  though  the  case  of  Mauthner-Schott^^  and 
Kalt^^  can  hardly  be  taken  into  account  in  determining  the 
effect  of  the  procedure. 

On  the  other  hand,  11,  or  557o  ^f  the  cases  were 
successful,  if  by  that  is  meant  the  simple  perservation  of  the 
globe  in  situ.  While  Adamtick^'  simply  states  that  4^  months 
after  the  operation  the  globe  remained  in  position,  apparently 
the  patients  of  Grlining^^  (eye  in  good  state  of  preservation  25 
years  later),  Schiess-Gemuseus"  (eye  of  good  form  8  years 
after  the  operation),  Norton*'*'  (globe  normal  in  position  and 
direction  with  only  slight  limitation  of  movement  and  faint 
opacity  of  the  cornea  18  months  later),  and  Schlodtmann^^ 
(eyeball  perfectly  free  in  movements  and  practically  normal  in 
position  18  months  after  the  operation),  are  the  only  cases  in 
which  the  after  results  can  be  regarded  as  entirely  satisfactory 
from  a  cosmetic  point  of  view. 

All  the  remaining  cases  were  more  or  less  marred  by  some 
noticeable  defect.  Thus  for  instance  Rohmer''^  states  that  six 
months  after  operation  the  globe  in  his  case  was  slightly 
atrophied  and  in  a  position  of  slight  convergence,  while  in 
Sattler's*^^  patient  there  was  hypotony  (T — i),  very  marked 
limitation  of  movement  and  convergent  strabismus.  Braun- 
schweig's ^^  second  case  showed  healed  opacity  of  the  cornea 
and  a  deviation  up  and  out  which  was  to  be  corrected  later  by 
operation  ;  DeVincentiis'  ^^  a  faint  corneal  cicatrix  and  par- 
tial paralysis  of  the  superior  oblique  ;  Schiess-Gemuseus'^^ 
divergence  and  slight  post-inflammatory  scarring  of  the  cornea, 
and  Scalinci's  ^°  slight  enophthalmos. 

The  method  of  Kronlein  has  so  far  undoubtedly  yielded 
better  results,  though  we  are  not  yet  in  a  position  to  determine 
the  matter  definitely  on  account  of  the  paucity  of  reports.  In 
all  the  cases  so  far  recorded  the  globe  has  remained  in 
position*  and  the  cornea  uninvolved,  and  if  perhaps  there 
seems  to  be  a  tendency  towards  marked  restriction  of  move- 
ment (Golowin'"'  and  Braunschweig,  2nd^^),  and  enophthalmos 
(Ellinger^^  Golowin)  the  results  on  the  whole,  but  especially 
as  regards  the  cases  of  Axenfeld  and  Busch^^  -^^^  Ellinger, 
must  be  regarded  as  satisfactory. 

"Recently  Domela-Nieuwenhuis  in  an  admirable  paper  has  shewn  that  Kronlein's 
operation  has  been  equally  successful  in  conditions  other  than  those  under  discussion, 
the  globe  beinjj  subsequently  retained  in  situ  in  ioo%  of  the  cases.  Beitriige  z. 
Klin.  Chir.  1900,  Pts.  2  and  3.     See  also  Oph.  Rev.  i/oi  p.  7. 
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Theoretically  as  well  as  practically  the  arouments  appear 
to  be  in  favor  of  Kronlein's  procedure.  It  is  true  that  the 
operation  is  of  a  more  serious  nature  than  professor  Knapp's 
and  leaves  behind  a  scar  ;  but  these  count  for  little.  The  oper- 
ation can  still  hardly  be  called  a  major  one  and  the  resulting 
cicatrix  with  modern  asepsis  is  of  slight  moment.  On  the  other 
hand  the  method  affords  a  better  view  of  the  orbit,  especially 
in  its  deeper  parts,  and  enables  one,  therefore,  to  take  away 
the  largest  possible  amount  of  growth.  Further,  it  does  not 
sever  the  connection  of  the  eyeball  with  the  muscles,  and  offers 
a  much  better  chance  of  preserving  the  anterior  ciliary  arteries 
intact.  Finally  the  cornea  is  protected  and  free  from  injury 
during  the  course  of  the  operation  and  the  conjunctival  sac, 
contaminated  as  it  certainly  is  in  a  large  per  centage  of  cases 
by  pyogenic  organisms,  is  not  brought  into  commnnication  ivith 
the  easily  infected  deeper  strttctures  of  the  oi^bit. 

In  a  word,  so  far  as  we  can  see  now,  Kronlein's  oper- 
ation seems  admirably  adapted  for  this  special  field  of  surgery 
and  the  proceeding  will  probably  find  much  larger  scope  in  the 
years  to  come. 
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About    I   year  later   no 
local    recurrence,   but 
paresis   of    right    hand, 
arm  and  leg. 

Death"some  days"  later 
from  meningitis    Intra- 
cranial portion  of  nerve 
not  involved. 

Death  from   meningitis 
8  days  after  operation. 
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operation 
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Recovery. 

No  recurrence  three  and 
one  half  years  later.  {Br. 
Med.  Jour  ,  iSgg,  p.  I4ig.) 
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Dr  Silver,  family  physi- 
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i8   months    after  opera- 
ation      no     recurrence  : 
eyeball  in  good  position, 
with  perfect  movement. 

> 

o 
o 

0) 

Died    2>^     years    later : 
enormous      intracranial 
growth    found    post- 
mortem. 

6  months  later  no  recur- 
rence, globe  preserved: 
but  sunken  and  adduct- 
ed  :  movement  slight 

Orbital   recurrence  six 
months  later:  deat  h  from 
intracranial  growth 
about  10  years  later. 
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INTRODUCTORY. 

HILP2  the  condition  of  porencephaly— either  congenital 
or  acquired— is  not  particularly  rare,  it  is  remarkable 
how  rarelv  opportunity  presents  itself  for  the  full  and  satis- 
factory studv  of  any  individual  case.  Most  often  there  are 
pronounced  psychical  disturbances  so  that  it  is  impossible  to 
obtain  from  the  patient  any  history  of  the  development  of  his 
condition  ;  while  further,  it  most  often  happens  that  such 
cases  enter  an  asylum  and  there  the  little  time  tnat  the 
asylum  physician  can  afford  to  any  individual  case  is  against 
anv  adequate  investigation  of  the  history  of  the  case  prior  to 
entrv  •  while,  if  the  patient  has  shown  no  marked  psychical 
disturi3ance,  the  chances  are  much  against  obtaining  an 
autopsv  upon  a  private  patient,  and  if  this  be  obtained,  either 
the  examination  is  made  too  long  after  death  for  satisfactory 
histoloo-ical  examination  of  the  nervous  system,  or  inter- 
current'' disease    masks   the    primary    lesions    in    the    various 

tracts.  ,111  ] 

It  thus  happens  that,  to  my  knowledge,  there  does  not 
exist  anv  complete  study  of  a  case  of  porencephaly  by  any 
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English  speaking  observer.  There  are,  it  is  true,  important 
papers  by  Wigglesvvorth,  Ross,  and  others,*  who  have 
brouorht  to  hoht  valuable  facts,  but  not  one  of  these 
observers  has  been  in  the  position  to  work  out  all  the  details 
of  his  cases.  Mott's  admirable  papers  upon  Cerebral  Hemia- 
trophy ^'^  and  the  Degeneration  of  the  Neurone  "^^^  afford 
much  information,  which  has  been  of  material  aid  to  me 
in  the  following  pages,  but  porencephalus  is  merely 
treated  incidentally.  The  same  may  be  said  of  the  article 
by  James  S.  Collier  and  Risien  Russell  upon  Cerebral 
Diplegia.'^'  It  is,  perhaps,  only  right  that  I  should  here 
state  that  this  paper  was  almost  completed  and  my  results 
obtained  in  1899  before  either  of  the  two  last  papers  were 
published,  and  that  thus  to  a  very  large  extent  the  observa- 
tions of  these  observers  did  not  so  much  direct  my  work  as 
afford  confirmation  of  facts  already  noted  by  me,  and  I 
may  add,  announced  in  a  preliminary  communication  before 
the  Montreal  Medico-Chirurgical  Society  in  December,  1899. 

What  is  true  of  publication  in  English  is  also  to  a  very 
laroe  extent  true  as  reoards  French  and  German  literature 
With  the  exception  of  the  admirable  monographs  by  Andry,''*' 
Schattenberg '5^  and  Otto,^^^  the  continental  literature  con- 
sists of  but  partial  studies  and  descriptions,  although  here 
mention  should  be  made  of  Kundrat's  '''^  valuable  collection 
and  criticism  of  a  large  number  of  cases. 

In  the  following  pages  I  have  not  so  much  attempted  to 
review  or  base  my  work  upon  previous  literature,  as  I  have 
endeavored  to  describe  adequately  a  thorough  study  of  one 
individual  case  and  the  results  obtained  therefrom.  Such  a 
full  study  has  seemed  to  me  desirable  from  several  considera- 
tions. Cases  of  congenital  porencephalus  in  man  afford  us 
the  fullest  knowledge  of  the  course  of  various  tracts  and  the 
relationships  between  various  centres  —  afford  us  in  short 
information  equivalent  to  that  obtained  in  the  lower 
animals  only  by  means  of  experiments  :  these  considerations 
alone  render  it  at  least  worth  while  to  record  here  in 
detail     the     results     of    a     prolonged    study    of     a    case     of 

*  Wi.^fg-lesworth  — Brain,  XX.,  1897,  p.  200;  Clinch — Journal  of  Mental  Science, 
XLV.,  1899,  P-  246;  Norman  and  Fraser — Journal  of  Mental  Science.  XL.,  1894,  g, 
649;  Ross,  J. — Brain,  \'.,  1882-3,  P>  343!  Warner  and  Beech — Brain,  II.,  1880,  p.  576; 
Clark — Journal  of  Mental  Science,  XXV^,  1879,  p.  329;  Anderson — Trans.  Royal 
Soc,  Edinburgfh,  i8gS,  II.,  p.  326.  There  is  yet  Abercrombie,  frequently  mentioned 
by  other  Eng-lish  writers,  but  for  whose  paper  I  have  been  unable  to  obtain  the  exact 
reference. 
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congenitcil  porencephaly  in  which  the  loss  of  substance 
affected  a  very  large  portion  of  the  motor  area  on  the  left 
side  without  inducing  any  well-marked  psychic  disturbance  ; 
in  which  again  the  cause  of  the  atro|:)hy  and  loss  of  nerve 
substance  is  clearly  seen  to  be  associated  with  obliteration  of 
a  certain  extent  of  the  middle  cerebral  artery  and  its  branches, 
in  which  the  autopsy  was  performed  within  a  few  hours  after 
death,  so  that  the  brain  and  cord  were  obtained  in  an  excel- 
lent condition  of  preservation,  and  in  which,  lastly,  I  was 
fortunate  enough  to  be  able  to  obtain  a  singularly  full  and 
interesting  history  of  the  case  from  the  relatives. 

The  case  here  recorded  came  under  my  notice  at  a  post- 
mortem examination  performed  by  Dr.  Adami  upon  a  woman 
aged  seventy-six  who  had  died  of  pneumonia  in  the  Royal 
Victoria  Hospital,  Montreal.  The  patient  was  brought  in  in 
a  moribund  condition  and  was  dead  in  twenty-four  hours. 
Thus  no  clinical  notes  could  be  taken,  but  from  her  brother 
and  sister-in-law,  whom  I  saw  later,  I  obtained  the  following 
history  : — 

HISTORY    OF    OASK. 

The  parents  of  Mrs.  X.  were  both  healthy  and  wealthy, 
and  the  patient  was  the  sixth  born  in  a  family  of  eight. 
While  the  mother  was  pregnant  her  health  was  not  in  a  very 
satisfactory  condition,  but  it  is  not  known  that  her  ailments 
were  other  than  those  common  to  the  pregnant  state.  It  is, 
however,  remembered  in  the  family  that  at  about  the  seventh 
month  she  received  a  severe  shock  to  her  nervous 
system  from  the  upsetting  of  a  lamp  and  that  the  following 
day  signs  of  abortion  presented  themselves,  but  with  careful 
treatment  she  was  able  to  carry  the  child  to  full  term. 

At  birth  the  child  seemed  to  be  in  every  way  normal, 
and  it  was  not  until  a  week  after  it  was  born  that  the  wet 
nurse  perceived  a  stiffness  in  the  right  arm  and  fingers.  This 
was  all  that  was  noticed  at  the  time.  Yet  as  the  child  orew 
up  It  was  seen  that  its  intellectual  capacity  was  poor  ;  she  did 
not  walk  until  she  was  three  years  old,  and  it  was  a  year  later 
before  she  was  able  to  talk.  She  was  not  put  to  school  like 
her  sisters  and  brothers,  but  the  mother  took  her  education  in 
hand  and  with  great  perseverence  taught  her  to  read  and 
spell  and  to  write  with  the  left  hand.      It  was  at  this  period 
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that  her  oeneral  backwardness,  mentally,  was  most  marked, 
but  under  the  guidance  of  the  mother,  who  was  able 
to  devote  much  of  her  time  to  her,  she  was  able  to 
oain  a  fairly  good  foundation  in  elementary  education.  At 
the  age  of  thirteen  she  was  sent  to  school,  but  as  her  parents 
found  the  excitement  too  much  for  her  she  was  allowed  to 
remain  at  home  and  finish  her  education  there.  As  she  grew 
up  to  womanhood  she  seemed  to  be  in  all  respects  a  woman 
with  an  average  amount  of  mental  and  physical  capabilities. 
Her  friends  state  that  she  never  suffered  from  epilepsy  or  fits 
of  any  kind  at  any  time. 

The  right  arm  and  hand  were  seldom  used,  and  when 
she  was  occupied  with  household  duties  she  employed  the  left, 
the  right,  although  powerful,  being  simply  brought  into  use  as 
a  support  ;  for  instance,  when  washing  and  cleaning  dishes 
she  would  rub  and  clean  with  her  left  hand  and  support  the 
dish  with  the  elbow  and  hand  of  the  right  side,  and  for  all 
purposes  the  left  hand  was  f^s  good  as  any  normal  right  hand; 
in  fact,  she  w^as  an  extremely  active  needlewoman. 

The  right  foot  was  inclined  to  drag  a  little,  but  it  did  not 
seem  to  hinder  her  progress  to  any  extent,  for  she  was 
fond  of  walking  and  used  to  take  long  walks  out  into  the 
country.  In  stature  she  was  not  very  upright,  but  had  a 
rather  cramped  attitude,  and  was  inclined  to  stoop  (kyphosis), 
the  right  shoulder  being  lower  and  more  forward  than  the 
left.      Her  vision  was  poor  in  the  left  eye. 

She  was  married  twice,  but  had  no  family  by  either 
marriage. 

Wlien  she  attained  the  age  of  from  56  to  60  her  mental 
faculties  began  to  weaken  rapidly.  By  this  time  she  had  lost 
her  second  husband  and  she  seemed  to  worry  much  over  her 
loneliness.  She  became  very  religious,  obstinate  and  eccen- 
tric, living  by  preference  more  or  less  a  hermits  existence 
apart  from  her  friends.  At  this  period  she  suffered  from 
illusions  and  delusions,  imao-inino-  that  her  relations  ill-used 
her  and  desired  to  do  her  bodily  harm.  These  spells  were 
transitory,  and  when  she  was  feeling  better  she  would  return 
to  her  former  way  of  living. 

It  was  in  one  of  these  paroxysmal  delusionary  states  that 
she  was  seized  with  pneumonia.  At  the  time  she  was  living- 
alone  in  her  home,  looking  after  her  own  household  affairs 
unattended  by  any  one,  and  existing  in  a  rather  miserable 
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and  dirty  state,  this  not  on  account  of  poverty,  for  she  was 
very  comfortably  settled,  but  on  account  of  the  above 
mentioned  habit  of  mind.  While  thus  laid  down  by  sickness 
a  neighbour  happened  to  call  in,  and  recognizing  how  seriously 
ill  sl?e  was,  called  the  ambulance  and  saw  that  she  was 
removed  to  the  hospital  where,  as  above  stated,  she  died 
within  24  hours. 

A  distinct  family  history  of  neurasthenia  and  of  arterio- 
sclerosis was  obtained.  Thus,  of  the  seven  other  members  of 
the  family,  two  brothers  and  one  sister  died  of  apoplexy,  and 
the  brother  to  whom  I  am  indebted  for  this  history  had  hmi- 
self  a  stroke  of  apoplexy  two  years  ago  and  is  at  the  present 
time  suffering  from  its  effects  ;  he  is  extremely  nervous,  sleepy 
and  mentally  somewhat  enfeebled. 

POST-MORTEM    EXAMINATION. 

Mrs.  X.,  ait.  76.  admitted  under  Dr.  C.  F.  Martin  ; 
autopsy  2  hours  after  death,  performed  by  Dr.  Adami. 

The  body  was  that  of  a  spare  old  woman,  below  normal  height, 
eves  sunken,  left  pupil  distinctly  smaller  than  right,  the  right  shoulder 
lower  and  smaller  than  the  left  ;  muscles  of  the  right  upper  extremity 
smaller  than  those  of  the  left  and  bones  shorter.  The  right  hand  claw- 
like the  flexor  muscles  atrophied,  the  thumb  turned  inwards,  hyper- 
extension  of  the  first  interphalangeal  joints  of  the  second  and  third 
fino-ers  with  slight  flexion  of  the  terminal  joints  (Fig.  1).  The  right 
ch?st  also  was  smaller  than  the  left,  and  the  muscles  of  the  right  lower 
extremity  smaller,  although  there  was  no  pronounced  shortening  ot  this 

leg. 

Measurements :     (D.A.S.) 

Rio-ht  leg,  from  ant.  sup.  spine  to  ext.  malleolus;  28  in. 
Left  leg,  "    ^  _  ''  "  "  29  in- 

Humeri  :   Right,  9I4  in. 
Left,  10^  in. 
Ulna;  :  Right,  7^  in. 

Left,  ^Yz  in. 
Circumference  of  leg  (3  in.  below  gluteal  fold)  : 
Right,  10  in. 
Left,  12  in. 
Head :     The  skull   cap  was  very  thin  and  easily  cut  through,  the 
dura    slightly  adherent.     The   longitudinal   sinus  was   normal.     There 
was  a  fair  amount  of  fluid  beneath  the  dura  and  round  the  brain  which 
on  the  left  side  appeared  shrunken   and  markedly  smaller  than  on  the 
rip-ht.      Upon  removing  the  dura  a  remarkable  and  extensive  condition 
of' porencephaly  was  recognisable  on  the  left  side.     The  area  ot   loss  of 
substance  was'  of  a  sausage-like  shape,   extending  along  the   Sylvian 
fissure   from  the   mid-frontal   area  backw^ards  well   into   the   temporo- 
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occipital  region  and  involving-  evidently  the  centres  of  speech,  face  and 
upper  extremity.  Here  the  brain  matter  was  completely  wanting  and 
was  replaced  by  a  membrane  distended  with  clear  fluid.  The  destruction 
of  tissue  ■  leading  to  the  cavity  formation  did  not  seem  to  be  so  great 
as  it  really  was  until  the  lobes  were  separated  from  each  other,  then 
the  considerable  loss  of  substance  which  had  taken  place  was  clearly 
appreciated. 

Weight  of  brain,  930  grm.  (as  against  normal  for  female,  1235). 

Spinal  Cord :  The  cord  was  removed  down  to  the  end  of  the  dorsal 
region  and  upon  section  presented,  especially  in  the  cervical  region, 
extensive  atrophy  of  the  white  matter  on  the  right  side. 


Fig.   I. 


Thorax :  The  pectorals  on  the  right  appeared  to  be  paler  and 
flabbier  than  on  the  left  ;  the  intercostal  muscles  and  ribs  were  also 
smaller  on  the  right  side.  The  sternal  cartilages  were  somewhat 
ossified.  There  were  extensive  old  thread}'  adhesions  all  over  the  right 
lung,  and  a  condition  of  grey  hepatisation  affecting  the  whole  of  the 
upper  lobe  which  on  section  yielded  abundant  diplococci  ;  there  was  a 
condition  of  splenisation  aff'ecting  the  left  lower  lobe  rather  more  than 
the  right  lower  lobe.  The  heart  was  senile  with  considerable  fatty 
infiltration  ;  the  aorta  showed  atheroma  with  a  tendency  to  ulceration, 
more  especially  in  the  lower  third.  As  is  usual  in  cases  of  pneumonia, 
there  were  firm,  well-formed  blood  clots  forming  casts  in  the  pulmonary 
arteries  and  their  branches  and  in  the  heart  cavities. 

The  abdominal  viscera  presented  nothing  worthy  of  note  ;  the 
internal  genitals  were  senile  and  the  uterus   contained   two   small   sub- 
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mucous  polypi,   the    larger,  situated    near   the   fundus,    being    2   cm.  in 
diameter. 

Brain  :  The  brain  having  been  carefully  removed  was  given  into 
my  charge  for  hardening  and  further  study. 

(;r(jss  anatomy  of  the  t.rain. 

The  difference  in  size  and  development  between  the  two 
hemispheres  was  very  marked  ;  upon  looking  at  the  external 
surface  of  the  left  hemisphere,  along  the  longitudinal  fissure, 
the  mesial  border  of  the  frontal,  parietal  and  occipital  regions 
of  the  right  hemisphere  could  be  seen  to  a  considerable 
extent.  The  right  hemisphere  weighed  560  grammes,  the 
left  302  grammes,  but  contrariwise  the  right  half  of  the 
cerebellum  was  markedly  smaller  than  the  left. 

The  Right  Hemisphere  :  The  right  hemisphere  was 
found  normal  and  exceptionally  rich  in  convolutions  which 
were  large  and  well  formed  and  along  with  the  fissures 
followed  a  typical  course.  For  the  size  and  age  of  the 
woman  this  hemisphere  was  singularly  well  developed,  and  it 
was  distinctlv  above  the  averao;e  in  weioht  for  a  woman  of 
her  stature. 

The  Left  Hemisphere  :  The  left  hemisphere  had  a 
strikingly  abnormal  aspect  ;  the  convolutions  of  the  mesial 
aspect  and  of  the  orbital  surface  appeared  to  be  intact  and 
well  rounded  off,  but  on  the  whole  they  were  very  poorly 
developed,  though  not  simplified,  their  general  outlines  being 
distinctly  smaller  than  the  corresponding  convolutions  of  the 
right  side. 

{a)  Fissni-es  :  Mesial  Aspect  :  The  fissures  of  the 
mesial  aspect  could  be  clearly  made  out  and  followed  a 
typical  course,  with  the  exception  of  the  parieto-occipital 
which  was  exceptionally  deep  mesially  and  extended  exter- 
nally for  more  than  an  inch  on  the  external  aspect  of  the 
hemisphere. 

External  Aspect  :  The  horizontal,  ascending  and 
posterior  branches  of  the  fissure  of  Sylvius  were  absent,  a 
large  cavity,  the  remains  of  a  cyst,  occupying  this  region,  the 
cavity  being  formed  by  the  destruction  of  a  consicierable 
portion  of  the  convolutions  of  this  area.  Its  walls  and  floor 
were  collapsed  and  puckered,  drawing  the  surrounding 
convolutions  in  towards  its  centre  so  as  to  obscure  the 
normal    arrangement    of    the    parts.       On    account    of   this 
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puckering  the  fissure  of  Rolando  was  very  hard  to  make  out, 
but  by  tracing"  up  the  calloso-marginal  sulcus  on  the  mesial 
aspect  I  found  it  possible  to  locate  accurately  what 
remained  of  the  fissure.  This  was  found  to  lie  further  back 
posteriorly  than  normal,  and  its  course  was  extremely  short, 
not  more  than  a  quarter  of  the  normal  length. 

The  precentral  fissure  and  the  inferior  part  of  the  inter- 
parietal were  absent,  but  in  the  frontal  area,  the  superior  frontal 
and  the  anterior  half  of  the  inferior  frontal  fissures  could 
easily  be  made  out.  In  the  temporal  region  the  2nd  tem- 
poral fissure  and  the  anterior  third  of  the   ist   temporal  (or 


Fig.  II. 


parallel)   fissure  could  be   seen.      In   the   occipital    region   all 
the  fissures  were  present. 

{b)  Convolutions  :  External  Aspect .'  The  cerebral 
substance  of  the  third  frontal  convolution  was  entirely  absent 
save  for  a  very  small  part  of  its  anterior  and  inferior  end 
which  could  be  made  out  on  the  under  surface  of  the  anterior 
lobe  external  to  the  posterior  orbital  convolution.  The 
posterior  third  of  the  middle  frontal  convolution  had  com- 
pletely disappeared  as  had  also  the  lower  two-thirds  of  the 
precentral  and  post-central  convolutions,  the  supra- marginal 
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and  the  angular.  The  first  temporo-sphenoiclal  and  the 
posterior  half  of  the  second  temporo-sphenoidal  were  want- 
ing, but  the  inferior  temporo-sphenoidal  and  the  superior 
middle  and  inferior  occipital  as  again  the  superior  frontal 
convolutions  were  still  to  be  made  out. 

Under  Surface  :  The  hippocampal  convolution  with 
its  uncus,  the  lingual  and  the  fusiform  were  present,  but  like 
the  others,  were  poorly  developed,  and  tilted  upwards  and 
outwards  so  that  the  fusiform  and  the  lingual  j)resented  to  a 
slight  extent  on  the  external  surface  of  the  hemisphere  and 
gave  the  impression  that  three  temporo-sphenoidal  convolu- 
tions were  present. 

The  superior,  and  part  of  the  middle  frontal,  the  remains 
of  the  precentral  and  the  post-central,  as  again  the  superior 
parietal  were  drawn  downwards  and  inwards  round  the  ^d^o^t 
of  the  cavity.  On  account  of  this  the  destruction  of  cortical 
tissue  seemed  to  be  much  less  than  was  really  the  case. 

Coming  now  to  the  under  surface  of  the  anterior  lobe  of 
the  left  side,  here,  taking  together  the  convolutions  and  the 
fissures,  the  sulcus  olfactorius  and  the  triradiatus,  the  anterior 
fissure  of  Reil.  the  internal,  anterior  and  posterior  orbital 
convolutions  could  be  clearly  defined,  as  could  also  the 
anterior  inferior  part  of  the  inferior  frontal  and  that  portion  ot 
the  Island  of  Reil  which  lies  anterior  to  the  sulcus  centralis 
insulai  and  is  called  the  precentral  lobe,  its  post-central  lobe, 
which  normallv  lies  behind,  beino-  absent.  The  former  of 
these  corresponds  to  or  may  be  regarded  as  a  part  of  the 
frontal  lobe,  the  latter,  to  the  parietal  and  temporal  lobes. 
The  absent  post-central  lobule  of  the  Island  of  Reil  normally, 
I  should  add,  lies  external  to  the  lenticular  nucleus.  The 
anterior  and  posterior  orbital  and  the  inferior  end  of  the 
inferior  frontal  convolutions  were  displaced  outwards  and 
appeared  to  a  certain  extent  on  the  external  surface  of  the 
hemisphere. 

{c)  The  Porencephalic  Cavity  :  On  dissecting  off  the 
roof  of  the  cyst  which  consisted  of  the  arachnoid,  it 
was  found  that  the  fioor  and  the  sides  were  formed 
of  a  thickened  membranous  layer  of  pia  mater  in  which 
could  be  recognized  scattered  areas  or  fiakes  of  grey  matter. 
There  was  no  communication  between  the  lateral  ventricle 
and  the  cavitv  of  the  cvst. 
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Sagittal  Section  of  the  Brain  :  After  separating 
the  two  hemispheres  and  dividing  the  brain  into  two 
by  a  sagittal  section,  the  fohowing  points  could  be  made 
out  on  subsequent  transverse  section  of  the  two  hemis- 
pheres : — The  corpus  callosum  was  fairly  well  developed ; 
the  lenticular  and  caudate  nuclei  of  both  sides  were  normal 
and  about  equal  in  size  ;  the  optic  thalamus  on  the  left  side 
was  distinctly  and  uniformly  smaller  than  the  one  on  the 
right.  The  left  inferior  quadrigeminal  body  was  also  the 
smaller ;  the  left  inferior  brachium  was  poorly  developed. 
The  corpus  geniculatum  mediale  was  absent,  as  was  also  the 
inner  or  medial  root  of  the  opiic  tract  ;  the  lateral  ventricle 
was  normal  on  the  right  side  and  on  the  left  anteriorly  not 
greatly  changed,  but  the  posterior  horn  was  very  much 
dilated  and  to  a  less  extent  also  the  descending-  horn,  while 
further,  the  left  choroid  plexus  was  enlarged  and  markedly 
cystic.  The  middle  commissure  of  the  third  ventricle  was 
absent,  but  the  velum  interpositum,  the  infundibulum,  the 
pituitary  and  the  pineal  gland  were  normal. 

The  left  crus  was  much  smaller  than  the  right.  The  pons 
and  medulla  were  asymmetrical,  the  left  again  being  smaller 
than  the  right,  while  the  left  olivary  body  was  much  more 
prominent  ;  the  right  anterior  pyramidal  tract  also  was  well 
formed  and  rounded,  that  on  the  left  side  being  absent. 
The  rio-ht  and  left  olfactorv  nerve  and  bulb  were  found 
normal  ;  the  left  optic  nerve  was  distinctly  smaller  than  the 
right. 

T/ie  Cerebellum  :  The  right  cerebellar  hemisphere  was 
considerably  atrophied  in  all  dimensions,  the  left  of  good  form 
and  size. 

Condition  of  the  Blood  Vessels:  Immediately  after 
removal  of  the  brain  its  vessels  were  carefully  examined  and 
there  was  found  very  little  evidence  of  atheroma.  The 
internal  carotids  were  normal  and  of  the  same  size,  as  were 
also  the  anterior  cerebral,  the  posterior  cerebral,  and  the 
posterior  communicating.  The  basilar  and  vertebral  arteries 
were  normal  ;  the  middle  meningeals,  as  again  the  venous 
sinuses  in  the  dura  mater,  showed  no  deformity. 

The  right  middle  cerebral  was  found  normal,  but  on  the 
left  side,  shortly  after  the  antero-lateral  ganglionic  branches 
were  given  off  (to  enter  the  anterior  perforating  space  and 
supply  the  greater  part  of  the  caudate,  lenticular  and  ophthalmic 
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nuclei  and  internal  capsule),  the  vessel  rapidly  narrowed  and 
became  conipletel\-  obstructed,  so  that  it  could  be  traced  in  its 
further  distribution  as  a  mere  thread.  Its  branches,  external 
and  inferior  frontal,  the  ascending  frontal,  the  ascending 
parietal  and  the  parieto-sphenoidal,  could  not  be  found. 

It  is  obvious  from  the  above  description  that  the  area  of 
absence  of  cerebral  substance  corresponds  with  the  area  of 
the  obliterated  portion  of  the  left  middle  cerebral.  The 
accompanying  diagram,  showing  as  it  does  the  extent  of  this 
distribution  and  the  area  of  the  loss  of  substance,  shows  very 
clearly  this  characteristic  relationship. 

I  need  not  say  that  it  is  impossible  to  determine  from 
microscopical  examination  what  was  the  precise  cause  of  the 
obliteration,  but  seeing  that  the  first  portion  of  this  artery  is 
normal  and  that  all  the  other  cerebral  arteries  are  normal  in 
distribution  and  in  condition,  it  would  appear  most  probable 
that  the  cause  was  either  an  inflammatory  stenosis,  or 
embolism,  and  the  absence  of  any  evidence  of  intrauterine 
inflammation  elsewhere  is,  if  anvthino-.  in  favour  of  the  latter  of 
these  two  possibilities. 

Now  conditions  in  the  offspring  due  to  inflammatory  or 
obstructive  valvular  disease  are  not  in  the  same  category  with 
monstrosities,  or  even  with  na;vi  and  birth-marks  due  to 
imperfect  development  of  the  vascular  walls  in  one  or  other 
area.  While  we  are,  with  reason,  more  than  suspicious  of 
any  attempt  to  explain  the  latter  by  nervous  or  other  maternal 
disturbances  during  intrauterine  life,  the  same  should  not  hold 
with  regard  to  the  former.  It  is  worthy  of  note  that  I  only 
obtained  the  history  of  this  case  after  I  had  fully  worked  out 
the  histolocry  of  the  cord  and  brain,  and  had  oiven  an  account  of 
the  case  before  the  Montreal  Medico-Chirurgical  Society,  now 
two  years  ago,  and  after  I  had  before  that  society  stated  that, 
from  the  development  of  the  various  tracts,  the  destruction  of 
the  tissue  of  the  left  hemisphere  must  have  occurred  during 
the  last  two  months  of  pregnancy.  Given  in  this  history  the 
"  threatened  abortion  about  the  seventh  month,"  it  is  at  least 
possible  to  explain  the  closure  and  subsequent  atrophy  of  the 
left  middle  cerebral  artery  and  the  production  of  porencephaly, 
as  being  brought  about  by  placental  hai-morrhage,  localised 
thrombosis  of  the  foetal  vessels  in  the  placenta,  detachment 
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Fig.  in. 

Side  V/e7v  oj  Left  Hemispliere  [after  Quain], 

The  shaded  area  maps  out  the  area  of  destruction  ;   the  vertical  dotted' 
lines  indicate  the  position  of  the  sections  made  in  this  case. 
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Fig.  IV. 


Distribiitio)i  of  tJie  Middle  Cerebral  Artery  [after  Cliarcotj. 

I.    Perforating^  arteries.      2.    Frontal  brancli.       3.   Ascending-  Frontal 
4.    Ascending-  Parietal.      5.   Teinporo-spheiioidal  branches. 
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of  a    portion  of   the   thrombus,   and    emboHsm    of   this    one 
special  vessel — the  left  middle  cerebral.* 

STUDY    OF    VERTICAL    SECTIONS    THROUGH     THE    CEREBRUM. 

To  describe  in  detail  the  naked-eye  appearances  of  the 
medulla  and  cord  in  various  sections  would  seem  unnecessary, 
since  a  fuller  and  more  accurate  knowledge  of  the  ciegenera- 
tive  changes  is  gained  by  a  study  of  sections  under  the  micro- 
scope. It  will,  however,  be  well  for  me  to  rapidly  point  out 
the  main  facts  shown  by  making-  a  series  of  vertical  sections 
through  the  cerebrum,  and  my  description  can  be  well  followed 
by  an  examination  of  figures  5,  6,  7,  8  and  9. 


Fig.  v. 
First  transverse  vertical  section,  posterior  aspect. 

The  corpus  callosum,  the  anterior  commissure,  caudate  and 
lenticular  nuclei,  the  external  capsule,  claustrum  and  the  anterior  lobe 
of  the  Island  of  Reil,   are  to  be  seen   on    both    sides  ;   the  left  internal 

*  When  we  take  into  account  that  the  patient  herself  afforded  during  her  life 
singularly  little  indications  of  the  extreme  cerebral  change  found  post  mortem,  that 
death  occurred  at  the  age  ot  "6,  that  the  patient's  sister  and  brother  neither  knew 
nor  were  in  a  condition  to  appreciate  the  pathology  of  the  case,  and  that  this  history 
was  obtained  without  the  employment  of  leading  questions,  I  cannot  but  regard  the 
histor}'  given  in  the  first  portion  ot  this  article  as  a  most  interesting  example  of  the 
singular  capacity  shown  by  certain  members  of  certain  families  to  retain  and 
treasure  up  the  minute  details  of  the  life  histories  of  individual  members  ot  those 
families. 
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■capsule  has  not  so  many  fibres  as  has  the  rij^-ht  ;  the  left  centrum  ovale 
is  the  smaller.  On  the  le/i  side  we  can  just  see  (below)  the 
anterior  inferior  end  of  the  inferior  temporal  convolution,  and  the 
remnants  of  the  cvst  wall. 


Fig.  VI. 
Second  section  :  posterior  aspect. 

In  this  plate  we  see  more  noticeably  the  difference  in  size  of  the 
two  cerebral  hemispheres  ;  on  the  left  side  the  3rd  frontal  and  part  of 
the  2nd  frontal  convolutions  have  become  atrophied.  The  posterior 
lobe  of  the  Island  of  Reil,  clausrrum  and  external  capsule,  are  absent, 
and  here  also  are  the  remnants  of  former  convolutions.  The  caudate 
nuclei  on  both  sides  are  normal.  A  marked  atrophy  of  the  left  thalamus 
is  apparent  ;  the  internal  capsule  is  to  be  seen  in  all  its  richness  of 
fibres  on  the  rig-ht  side,  but  on  the  left  only  a  few  scattered  fibres  can 
be  made  out.  The  corpus  striatum,  corpus  callosum  and  fornix  are 
much  the  same  on  both  sides. 
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Fig.  VII. 
Third  section  :  posterior  aspect. 

The  difference  in  size  of  the  two  hemispheres  is  very  noticeable 
although  the  halves  of  the  section  are  not  quite  on  the  same  plane 
owing-  to  distortion  of  left  side  of  brain.  The  difference  in  the  two 
thalami  is  very  easily  seen,  the  left  pulvinar  being  very  poorly  devel- 
oped, the  external  and  posterior  part  falling  away  externally  to  a  sharp 
point.  Note  here  the  dilatation  of  the  left  lateral  ventricle,  its  anterior 
and  descending  horns  being  markedly  distended.  The  internal  capsule 
can  onlv  be  seen  on  the  risrht  side. 


Si'c/iofis  tlii-Quoli  the   //cm  I  spheres. 
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Fig.  VIII. 
Four  til  section  :  posterior  aspect. 

The  dilatation  of  the  posterior  horn  of  the  /(^^i^  lateral  ventricle  is 
more  marked  than  before,  the  choroid  plexus  distended  and  cystic  ; 
inferior  to  the  ventricle  on  the  right  side  can  be  seen  the  full  and  well 
rounded  end  of  the  optic  thalamus  or  pulvinar  which  cannot  be  seen  on 
the  left  side  ;  when  dissected  out,  the  left  pulvinar  was  found  to  be  fully 
a  third  less.  Below  the  splenium  of  the  corpus  callosum  are  the  two 
superior  quadrig-eminal  bodies,  the  right  larger  than  the  left.  The 
centrum  ovale  is  markedly  less  on  the  left  side. 
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Fig.  IX. 

Hindmost  section  :  anterior  aspect. 

This  plate  shows  an  enormous  dilatation  of  the  posterior  horn  of 
the  left  lateral  ventricle ;  externally  is  to  be  seen  the  thickened 
ventricular  ependyma  and  membrane  containing  shreds  of  nervous 
tissue.  This  figure  is  from  a  photograph  of  the  anterior  aspect  of  the 
hindermost  section  of  the  brain.  The  previous  figures  have  been  of  the 
posterior  aspects  of  the  sections. 


MINUTE    ANATOMY. 

The  various  parts  of  the  central  nervous  system  were 
preserved  in  formalin,  alcohol  and  Miiller's  fluid;  the  methods 
employed  for  staining-  the  sections  were  those  of  Van  Gieson 
and  Pal-Wei^ert,  haematoxvlin  and  eosin  and  a  modification 
of  Nissl's  method  which  I  have  developed  for  showing  the 
cellular  and  connective  tissue  elements. 

In  describing  the  results  of  the  examinations  and 
determining  thus  the  effects  of  the  porencephalus,  it  has 
seemed  to  me  that  the  clearest  understanding  of  the  case  will 
be  gained  by  beginning  from  below,  from  the  spinal  cord, 
and  working    upwards  ;    while  throughout   I    shall  as  far  as 
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possible  divide  my  description  of  the  various  sections  into  the 
appearances  of  the  iv kite  fasciculi,  the  grey  matter  and  the 
cellular  elements,  respectively. 


I.     SPINAL    CORD. 

/.  White  Fasciculi  :  In  sections  stained  by  Pal- Weigert 
the  difference  in  size  and  appearance  of  the  two  halves  of  the 
spinal  cord  is  most  pronounced,  the  right  side  is  markedly  the 
smaller  throughout  the  cord.  This  is  brought  about  by  a 
nearly  complete  absence  of  the  crossed  pyramidal  tract  on 
that  side  ;  only  a  few  healthy  fibres  can  be  seen  in  the  area,, 
and  these  possibly  are  the  so-called  homolateral  fibres,  which. 
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Fig.  X. 
Inferior  aspect  of  section  from  region  of  4th  cervical. 

have  their  origin  from  the  right  motor  hemisphere  and  do  not 
cross  over  at  the  decussation  with  the  rest  of  the  crossin(>- 
efferent  motor  fibres,  but  continue  down  the  right  side  of  the 
cord. 

Sherrington,'^'  Muratoff  and  others  have  pointed  out 
this  bilateral  condition.  Those  fibres  occupying  the  above 
said  position  are  surrounded  by  sclerosed  tissue  which  is  very 
abundant  and  spreads  out  in  a  fan-shape,  the  expanding  edge 
of  the  fan  being  external.  The  line  of  demarcation  between 
the  atrophied  crossed  pyramidal  tract  and  the  direct  cerebellar 
tract  is  very  sharp   and    distinct,   this   last    being  quite    free 
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from  any  excess  of  connective  tissue  between  its  fibres. 
The  demarcation  is  well  shown  in  Fig.   lo. 

Anteriorly  the  fan-shaped  sclerotic  area,  remains  of  the 
crossed  pyramidal  tract,  runs  well  forward;  particularly  is  this 
the  case  in  the  cervical  region  where  it  nearly  approaches  the 
antero-lateral  tracts  of  the  cord.  The  appearances  here  are  not 
in  harmony  with  those  noted  by  Lowenthal.^'^^  He  states  that  it 
is  where  there  has  been  injury  to  the  cord  that  the  degenerated 
pyramidal  tract  has  a  fairly  sharp  lateral  boundary,  whereas 
in  injury  to  the  cerebral  cortex  the  edge  of  the  degenerated 
pyramidal  tract  is  diffuse  towards  the  cerebellar  tract. 
Throuohout  the  cord  there  is  no  sion  of  diffuse  sclerosis  in 
the  area  above  indicated  ;  while  further,  the  extension  of  the 
sclerosis  forward  anteriorly  would  seem  to  indicate  that  the 
pyramidal  fibres  themselves  extend  farther  forward  than  is 
usually  considered  to  be  the  case.  This  anterior  extension 
appeared  to  trespass  beyond  the  area  which  Flechsig  gives 
as  representing  the  pyramidal  tract.  I  may  mention  that 
Schiefferdecker  ^'°'  has  called  attention  to  the  fact  that  sclerosis 
frequently  extends  beyond  this  area. 

Turning  now  to  the  pyramidal  tract  on  the  lefi  side,  there 
is  here  a  diffuse  sclerosis,  and  by  the  Pal-Weigert  stain  a 
large  number  of  white  pin-points  can  be  made  out  scattered 
among  the  healthy  fibres  of  the  tract,  while  with  Van  Gieson's 
stain  there  is  seen  to  be  an  increased  development  of  the 
connective  tissue  framework  of  the  part.  Just  as  in  the  de- 
generated right  pyramidal  area  there  is  present  a  certain 
number  of  healthy  fibres,  so  in  the  relatively  unaffected  left 
pyramidal  tract  we  come  across  these  scattered  small  areas  of 
sclerosis.  And  as  the  presence  of  the  healthy  fibres  in  the 
former  case  is  best  explained  by  assuming  them  to  be  fibres 
of  the  original  right  pyramidal  tract  which  had  not  decussated, 
so  we  may  assume  this  scattered  sclerosis  to  indicate  areas 
corresponding  to  degenerated  non-decussating  fibres  of  the 
left  pyramidal  tract.  There  is  a  fair  correspondence  between 
the  amount  of  sclerosis  on  the  healthy  side  and  the  number 
of  intact  fibres  on  the  sclerosed  side.  The  fibres  of  this  tract 
coming  from  the  unaffected  right  hemisphere  are,  I  should 
add,  well  developed. 

As  to  the  white  fasciculi  in  the  anterior  columns  between 
the  ventral  fissure  and  the  issuing  fibres  of  the  anterior  root 
bundles,  the  left  is  but  half  the  size  of  the  right.      This  difter- 
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ence  is  to  be  seen  well  to  the  end  of  the  dorsal  cord,  and  is 
due  to  the  nearly  complete  absence  of  the  direct  pyramidal 
tract  (Tiirck's  Column)  on  the  left  side.  It  is  to  be  noted 
that  along  the  margins  of  the  ventral  fissure  on  the  left  side 
a  few  healthy  fibres  can  be  seen  imbedded  in  scleroid  tissue. 

Along  the  whole  length  of  the  spinal  cord,  down  to  the 
lumbar  region,  i.e.,  so  far  down  as  I  possess  material,  this 
condition  of  asymmetry  of  the  two  sides  continues,  the  right 
half  beino-  oreatlv  larger  than  the  left. 

The  posterior  fasciculi  of  Goll  and  Burdach  are  through- 
out normal.  At  one  time  I  was  inclined  to  think  that  I 
recognised  a  certain  amount  of  sclerosis  in  these  two  columns, 
but  after  having  made  a  large  number  of  sections  and  stained 
them  by  various  methods,  I  feel  assured  that  this  is  not  the 
case. 

Of  peculiar  interest,  as  indicating  the  existence  of  a  tract 
not  often  differentiated  or  apparently  noticed,  is  the  fact  that 
in  the  region  of  the  fasciculus  ventro-lateralis  of  Gowers,  there 
is  on  both  sides  to  be  recognised  a  distinct  area  of  deoenera- 
tion  beginning  about  the  level  of  the  7th  cervical  segment 
and  extending  upwards  until  it  reaches  the  medulla.  The 
tract  on  the  right  can  be  traced  upwards  postero-laterally  to 
the  olivary  nucleus  of  the  same  side.  This  is  called  by  some 
the  triangular  path  of  Hehvegy^^  or  the  olivary  tract  of 
Bechtereiu.  The  degenerated  tract  on  the  left  is  possibly  the 
descending  spino-thalamic.  '^'^^ 

At  the  7th  cervical  region  these  areas  of  degeneration 
lie  on  either  side  as  thin  bands  on  the  outer  surface  of  the 
ventro-lateral  tract,  and  as  we  trace  them  upwards  on  both 
sides  they  assume  the  shape  of  a  triangle,  the  apex  pointing 
backwards  ;  at  the  4th  segment  the  apex  on  the  right  side  is 
in  close  contact  with  the  anterior  edge  of  the  fan-shaped 
sclerotic  area  of  the  crossed  pyramidal  tract.  I  shall  discuss 
these  tracts  later  in  connection  with  defeneration  of  the  fillet. 
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2.      The  Gi'ey  Matter. 

The  presence  or  absence  of  cell  clusters  or  columns  has 
much  to  do  with  the  alterations  in  shape  of  the  horns  of  grey 
matter,  and  here,  as  in  the  white  matter,  we  have  a  marked 
asymmetry.  The  anterior  horn  on  the  right  side  is  smaller 
than  on  the  left,  and  the  smallness  is  especially  noticeable  in 
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the  cervical  region,  at  the  5th,  6th  and  7th  cervical  segments, 
on  account  of  the  absence,  or  atrophy,  of  the  ventro-lateral 
and  postero-external  groups  of  cell  bodies  of  the  upper 
extremity    group.       If    we    cut    off    the    ventro-lateral    and 
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Fig.    XI. 

Inferior  aspect  of  sectioyi  through  region  of  the  yth  cervical  segment. 

postero-external  groups  of  cell  bodies  of  the  left  anterior 
horn,  which  are  absent  in  the  right  anterior  horn,  the  surface 
area  of  the  right  anterior  horn  becomes  greater  than  that 
of  the  left.  It  may  well  be  that  this  alteration  in  shape 
of  the  right  anterior  horn  is  in  part  at  least  accounted 
for  by  the  absence  or  destruction  of  the  crossed  pyramidal 
tract,  the  consequent  sclerosis  and  shrinkage  of  that  side 
being  followed  by  displacement  of  the  grey  matter  outwards 
and  backwards. 

The  anterior  and  posterior  commissures  are  well  developed, 
being  exceedingly  rich  in  commissural  nerve  fibres,  both 
medullated  and  non-medullated. 

The  right  posterior  horn  is  short  and  stout  compared 
with  its  fellow  on  the  opposite  side.  On  both  sides  the 
gelatinous  substance  of  Rolando  at  the  extremity  of  the 
posterior  horns  is  well  developed  both  as  regards  shape  and 
amount. 

J.      Cellular  Elements. 

In  the  different  segments  of  the  spinal  cord,  the  nuniber 
of  cell  bodies  and  their  arrangement  vary  greatly  ;  in  the  grey 
matter  of  the  left  side,  from  the  first  cervical  segment  down- 
wards, the  difierent  cell  groujjs  and  individual  cell-bodies  are 
present  and  are  in  their  usual  position. 

Examining  first  the  section  of  the  cord  just  below  the 
termination  of  the  medulla,  where  the  crossing  of  the 
pyramidal  tract  is  being  completed,  we  notice  in  both  anterior 
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horns  two  distinct  groups  of  cell-bodies,  internal  and  external. 
Of  these  the  internal,  if  followed  upwards,  is  seen  to  become 
the  nucleus  of  the  twelfth  nerve,  the  external  the  nucleus  of 
the  eleventh  nerve.  In  the  grey  matter  of  the  second  seg- 
ments ventral  and  dorsal  groups  of  cell-bodies  are  well 
developed  on  both  sides  of  the  cord,  and  as  we  proceed  down- 
wards through  the  third,  fourth  and  fifth  segments  we  can 
clearly  demonstrate  the  different  nuclei  normally  present — the 
accessory,  the  lateral  horn  cells  of  W^aldeyer,  Stilling's 
nucleus/the  nucleus  of  the  phrenic  (well  seen  in  the  lower 
part  of  the  third  cervical  and  occupying  a  ventro-medial 
position  between  the  cell  bodies  for  the  back  muscles  and  the 
accessorius  group) — all  these  are  equally  developed  on  the 
two  sides. 

In  the  lower  part  of  the  fourth  cervical  segment,  extend- 
ing through  the  fifth,  sixth,  seventh  and  eighth  and  beginning 
to  disappear  in  the  first  dorsal  region,  is  a  group  of  cell-bodies 
called  the  upper  extremity  group.      These  cells  are  arranged 
in  three  sets — the  anterior,  the   posterior  and   the  internal — 
increasing  and  decreasing  as  they  pass  through  the  different 
segments.     This  group   corresponds  to  the   brachial  plexus. 
The  cells  of  the  upper  part  of  this  group  supply  the  muscles 
of  the  shoulder  and  arm,  those   of  the  lower   part  innervate 
the  muscles  of  the  forearm  and  hand.     The  different  sets   of 
cells  forming  this  upper  extremity  group  are  all  easily  demon- 
strable  on  the  left  side,  but  in  the   right  anterior   horn   the 
middle  part  of  the  ventro-lateral  group,  lying  posterior  to  the 
accessorius  nucleus,  is  absent.     The  absence  is  most  noticeable 
in  the  sixth,   seventh  and  eighth  cervical    segments.       'And 
also  a  few  cells  are  absent  in  the  dorso-lateral  group,  especially 
in  the  eighth  cervical  and  first  dorsal   segments.      Other  cells 
of  this  group  are  normal 

A  group  of  cells,  the  mesial  anterior,  in  the  anterior  horns, 
which  shows  a  peculiar  variation  from  the  normal,  is  the  nucleus 
supposed  to  innervate  the  back  muscles,  (Kaiser  ('s)  and 
others),  and  also  called  by  some  WTiters  (Lenhossek  C^)),  the 
commissural  nucleus,  their  axones  never  having  been  seen 
to  enter  the  anterior  nerve  roots  along  with  the  other 
fibres.  Asa  matter  of  fact,  I  have  in  several  of  my  specimens 
clearly  made  out  that  the  axones  of  these  cells  pass  back- 
wards and  are  to  be  seen  entering  the  anterior  commissure. 
Situated  ventrally    and  towards    the  median    aspect    of   the 
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anterior  horn,  this  group  is  remarkable  in  the  normal  state  for 
the  persistence  of  its  relative  position  in  each  succeeding- 
segment,  so  that  passing-  downwards  it  appears  to  form 
a  well  differentiated  and  distinct  column  through  the  different 
segments.  This  group  or  nucleus  is  especially  noticeable  in 
the  lower  animals. 

Studying  this  group  in  the  present  case,  I  make  out  upon 
examining  the  various  cervical  sections  from  the  fourth  seg- 
ment down  to  the  first  dorsal,  that  it  is  at  one  time  to  be 
seen  distinctly  in  a  normal  position  in  the  right  horn,  but  to 
be  absent  in  the  left,  or  if  not  absent,  showing  marked  signs 
of  atrophy,  many  of  the  cells  being  completely  absent,  or 
of  a  low  form,  the  rest  markedly  shrivelled. 

Upon  examination  of  a  series  of  sections,  made  caudal 
wards,  I  found  the  condition  reversed,  the  cell  group  being 
well  formed  in  the  left  horn,  absent  or  atrophied  in  the  right; 
a  little  lower  and  there  is  a  reversal  of  the  picture,  this  not- 
withstanding the  fact  that  the  sections  have  been  carefully  cut 
in  a  transverse  and  not  an  oblique  plane.  I  mention  this 
without  attempting  to  give  any  explanation  at  this  point. 
Fig.  1 8,  p.  45,  shows  the  position  occupied  by  these  cells  in 
the  anterior  horn. 

It  is  in  the  cervical  enlaroement  that  the  condition  above 
described  is  best  marked.  As  we  pass  down  to  the  thoracic 
seoments  this  commissural  nucleus  is  not  so  isolated  but  is  to 
a  certain  extent  fused  with  the  ventral  horn  cells,  and  here 
no  noticeable  difference  can  be  detected  between  the  cell 
groups  of  the  two  horns  save  that  the  cells  appear,  as  in  the 
cervical  region  of  the  cord,  to  be  numerically  more  numerous 
in  the  right  horn  than  the  left,  both  in  the  cervical  and  the 
thoracic  regions.  Here,  however,  they  are  not  so  highly 
developed,  nor  so  rich  in  dendrites,  nor  so  markedly  arranged 
into  clusters,  but  they  seem  to  be  of  a  lower  grade  and 
more  uniformly  scattered. 

Clark s  cells  and  t\\^  posterior  horns  are  normal. 


THE    CEREBRAL    PEDUNCLES. 

In  viewing  the  different  transverse  sections  through  the 
brain  stem  the  asymmetry  of  the  parts  is  as  strongly  marked 
as  was  the  case  in  the  spinal  cord,  but  here  it  is  on  the  left  side 
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and  not  on  the  right  that  the  absence  of  many  of  the  impor- 
tant structures  is  to  be  made  out. 

Posteriorly  the  left  superior  qiiadrigeminal  body  is  about 
one-third  smaller  than  the  right  ;  it  contains  fewer  nerve  cells, 
both  laroe  and  small,  and  throuohout  its  extent  fewer  medul- 
lated  fibres.  Anteriorly  the  zonal  fibres  on  the  left  are  fewer 
than  normal,  and  the  superficial  white  fibres  are  almost  wholly 
wanting.  The  infe7'ior  quadrigcminal  body  on  the  left  is  also 
distinctly  smaller  than  on  the  right  and  its  brachium  contains 
hardly  any  healthy  nerve  fibres,  while  its  body  presents  a 
marked  diminution  of  the  myelinic  network  and  of  cellular 
elements.  The  right  is  normal.  The  left  lemnisctLS  is 
deficient  in  size  compared  with  its  fellow  on  the  opposite  side, 
and  the  diminution  affects  both  the  fibres  of  the  lemniscus 
lateralis,  which  enter  the   quadrigeminum   inferior,  and  those 


R.     WW^^^mi  J"      ^inm    L. 


Fig.  XII 
Superior  aspect  of  transverse  section  of  the  Peduncles. 

of  the  lemniscus  medialis  originating  in  the  nucleus  funiculi 
cuneati,  as  well  as  the  bundles  from  the  lemniscus  to  the  pes. 

The  corpus  geniculatuiu  niediale  on  the  left  side  is 
absent  ;  the  left  superior  cerebellar  peduncle  is  markedly 
smaller  than  its  pair  above  the  decussation,'  where  the  tracts 
lie  close  toQfether  on  either  side  of  the  middle  line  ;  indeed  the 
left  is  less  than  half  the  size  of  the  right  peduncle  in  this 
region  and  lower  down,  where  the  decussation  takes  place,  it 
it  also  very  unequal. 

The  left  red  nucleus  is  markedly  diminished  in  size. 

The  substantia  nigra  seems  to  be  equally  healthy  and 
well  developed  on  both  sides  ;  on  the  left  side  the  posterior 
longitudinal  bundle  is  slightly  the  larger  ;  the  fibres  of  the 
fasciculus  retrofiexus  Meynerti  are  reduced  in  number  on 
the  left.  While  the  pedal  fibres  of  the  right  side  are  well 
developed  forming  a  well  rounded  and  bulging  pedal  system, 

109 


28  Congenital  Porencephalus. 

on  the  left  side  this  track  is  very  much  diminished,  being 
present  in  the  form  of  a  narrow  band  of  fibres  running-  on  the 
ventral  surface  of  the  crus  internally  from  the  points  of  exit 
of  the  roots  of  the  third  nerve  outwards  and  backwards  to 
the  groove  situated  at  the  most  external  end  of  the  substantia 
nigra. 

The  four  different  tracts  which  go  to  form  the  bundle  of 
fibres  in  the  basis  pedunculi  and  lie  ventrally  to  the  sub- 
stantia nigra,  consist  of  the  pyramidalis  (fasciculus  longitudi- 
nalis),  the  median  bundle  (the  fronto-cerebro-cortico-pontal 
path),  the  lateral  bundle  (the  occipito-temporo-cerebro-cortico- 
pontal  path),  and  the  fibres  of  the  accessory  bundle  of  the 
lemniscus.  All  the  fibres  that  are  present  and  which  repre- 
sent these  tracts  are  most  markedly  diminished  in  number. 
The  nuclei  and  roots  of  the  third  nerve  are  both  normal. 


THE    PONS. 

In  an  oblique  cut  section  of  the  pons  and  crus  the  follow- 
in  o-  is  to  be  made  out  : — 

Posteriorly,  the  decussation  of  the  4th  nerve,  more 
anteriorly,  the  posterior  longitudinal  bundles,  of  which  the  left 
is  slightly  larger  than  the  right  ;  laterally,  the  left  superior 
cerebellar  peduncle,  which  is  nearly  twice  the  size  of  the  right, 
the  peduncle  from  the  right  hemisphere  having  crossed  over  to 
this  side  at  the  decussation.  External  to  either  peduncle  we 
have  the  lemniscus  lateralis,  that  on  the  left  side  beino- 
distinctlv  more  slender  than  that  on  the  rioht. 

The  micleiis  leninisctis  lateralis  is  well  formed  on  the 
right  side,  absent  on  the  left.  The  nucleus  7^etic7ilaris 
tegmenti  is  not  so  healthily  developed  on  the  left  side  as  on 
the  right.  Further  a  marked  difference  is  to  be  made  out 
between  the  two  leninisci  viedialcs  ;  the  right  is  at  least  from 
a  third  to  a  half  broader  ventro-dorsally  than  its  fellow. 
The  fibres  of  the  medial  accessory  bundle  in  the  lemniscus 
medialis,  passing  to  the  motor  nuclei  of  the  cerebral  nerves, 
is  wantinor  on  the  left  side,  as  are  also  the  fibres  of  the 
lemniscus  which  originate  in  the  nucleus  funiculi  gracilis. 
The  fibres  of  the  lemniscus  pertaining  to  the  nucleus  funiculi 
cuneati  are  well  developed  on  the  right  side,  not  so  well 
developed    on  the   left ;   the  fibres   from    the    region    of   the 
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inferior  quadrigemiiial  body  to  the  nucleus  reticularis  teg- 
menti  and  to  the  pons,  are  not  so  abundant  on  the  left  side 
as  on  the  right. 

More  anteriorly  on  the  right  side  of  the  pontal  region  we 
have  stretching  trom  near  the  outer  angle  of  the  median 
lemiscus,  forwards  and  inwards  to  the  superficial  fibres  of 
the  pons,  three  well-formed  longitudinal  bunches  of  nerve 
fibres  separated  from  each  other  by  pontal  fibres  and  by  the 
mass  of  grey  matter  which  make  up  the  nuclei  pontis.  Of 
these  on  the  left  only  a  few  small  longitudinal  bundles  of 
medullated  fibres  can  be  seen,  and  these  gradually  decrease 
in  size  as  they  go  downwards  and  backwards.  Only  a  few 
fibres  of  the  fronto-cerebro-cortico-pontal  part  and  the 
fasciculi  longitudinales  (pyramidales)  are  to  be  made  out. 
Neither  at  the  cerebral  nor  caudal  end  of  the  pons  are  any 
fibres  of  the  temporo-occipito-cerebro-cortico-pontal  path   to 
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Fig.  xiii. 
Superior  aspect  of  section  from  superior  pontal  region. 

be  recognized.      All   these   tracts  are  well  developed  on  the 
right  side. 


30  Congenital  Porencephaiits. 

In  the  tegmental  part  of  the  pons  many  of  the  nuclei  on 
the  left  side  have  disappeared  and  their  places  are  filled  up  by 
fibrous  tissue. 

In  a  section  taken  below  the  level  of  the  upper  half  of 
the  4th  ventricle  we  see  a  marked  asymmetry  in  the  two 
superior  cerebellar  peduncles  ;  as  seen  in  previous  sections, 
that  on  the  left  is  about  twice  the  size  of  that  on  the  right  ; 
so  also  the  middle  peduncle  of  the  cerebellum  (brachium 
pontis)  is  larger  on  the  left  side. 

The  valve  of  Vieussens  shows  marked  signs  of 
atrophy  ;  the  granular  layer  on  the  right  half  has  almost 
entirely  disappeared^  and  both  the  fine  plexus  of  nerve  fibres 
and  the  large  fibres  are  markedly  diminished  in  amount.  This 
degeneration  or  atrophy  is  connected  with  the  degenerated 
tract  of  the  right  cord,  in  the  region  of  the  direct  cerebellar 
tract  known  as  Gower's  tract. 


Fig.  XIV. 


Inferior  aspect  of  inferior  pontal  region,  ivitJi  tracing  made  from  the 
original  photograpli  in  order  to  indicate  more  diagrammatically  tJie 
retative  sizes  of  tlie  more  important  tracts  as  against  certain  areas  of 
depeneratioji. 


MEDULLA    OBLONGATA. 


Having  thus  given  the  condition  of  the  parts  below  in 
the  cord  and  above  in  the  crural  and  pontal  regions,  I  would 
now  describe  the  connectino-  medulla  oblono-ata.  Sections 
from  the  lower  extremity  of  this  made  immediately  above  the 
plane  of  the  decussation  of  the  anterior  pyramids  show  that 
the  two  sides  differ  greatly,  the  difference  being  due  largely 
to  the  shrinkage  of  the  degenerated  left  anterior  pyramid.  The 
internal  arcuate  fibres  of  the  left  side  arising  from  the  nucleus 
gracilis  and  nucleus  cuneatus  are  well  marked  as  they 
proceed  forwards  on  the  outside  of  the  roots  of  the  glosso- 
pharyngeal  nerve  and  afterwards  turn   inwards  towards  the 
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raphe  to  form  the  decussation  of  the  fillet,  and  then  place 
themselves  between  the  antero-lateral  ground  bundles  and  the 
anterior  pyramid. 

On  the  right  side  the  nuclei  of  the  posterior  funiculi  are 
seemingly  atrophied  ;  the  fine  plexus  of  nerve  fibres  and  the 
cellular  elements  are  greatly  diminished,  more  especially  in 
the  nucleus  funiculi  gracilis.  The  internal  arciform  fibres  are 
much  less  in  number,  and  are  not  easily  to  be  made  out  in 
their  passage  from  these  nuclei  to  the  raphe  in  front  to  form 
the  decussation.  The  calibre  of  these  fibres  seems  to  be 
reduced,  the  fibres  themselves  to  be  more  scattered,  nor  can 
their  entrance  into  the  nucleus  funiculi  gracilis  be  made  out. 
Ventrally,  on  the  right  side,  the  large  bundle  of  healthy 
pyramidal  fibres  is  well  in  evidence  ;  on  the  left  side  this  tract 
is  markedly  shrunken,  consisting  largely  of  fibrous  tissue  in 
which  very  few  healthy  longitudinal  fibres  remain.  Running 
transversely  through  these  tracts  can   be   seen  some  of  the 
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Fig.  XV. 
Superior  aspect  of  section  from  Medulla. 

anterior  external  arcuate  fibres.  In  general,  on  both  sides 
these  external  arcuate  fibres  are  well  developed. 

On  the  most  ventral  aspect  of  this  region,  the  left  nucleus 
for  the  arcuate  fibres  is  very  highly  developed.  This  nucleus 
can  be  made  out  in  the  various  sections  extending  upwards  as 
high  as  the  upper  end  of  the  olivary  body. 

On  studying  sections  through  the  mid-olivary  region  the 
asymmetry  of  the  parts  is  more  marked  than  ever.  The 
lateral  internal  arcuate  fibres  (fibree  olivo-cerebellares)  which 
pass  from  the  restiform  body,  partly  through,  partly  behind, 
and  pnrtly  in  front  of  the  olive,  and  end  in  the  opposite  olive, 
are  present  in  about  equal  numbers  on  the  right  as  on  the  left 
side.  But  the  inter-olivary  stratum  of  the  lemniscus  here  is 
less  than  half  the  size  of  its  fellow  on  the  opposite  side  ;  the 
difference  between  the  posterior  longitudinal   bundles  at  this 
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level  is  not  so  marked.  It  is,  however,  to  be  noted  that  the 
median  internal  arcuate  fibres  are  less  abundant  on  the  right 
side  than  on  the  left. 

The  left  restiforiu  body  is  larger  than  the  right.  The 
forinatio  reticularis  on  the  right  side  is  larger  than  the  left. 
With  regard  to  the  olivary  bodies  both  apj3ear  to  be  healthy, 
and  their  finer  structure  does  not  seem  to  depart  from  the 
normal,  but  the  left  olive  is  certainly  much  more  contorted 
and  irregular,  the  hilus  in  some  sections  looking  forwards  and 
upwards.  The  pyramidal  bundles  at  this  level  are  much  the 
same  as  has  already  been  described  above. 

OPTIC    NERVES    AND    OPTIC    TRACT. 

The    left    nerve    is    distinctly   smaller    than   the    right, 
both  macroscopically  as  well  as   microscopically.      In  sections 


Fig.  XVI. 
Sections  ihroiigh  optic  tierve. 

made  one-third  of  an  inch  forward  from  the  chiasm  it  is  seen 
that  aloncr  the  inferior  border  a  laroe  number  of  nerve  bundles 
m  the  left  nerve  are  markedly  atrophied  and  surrounded  by  an 
overgrowth  of  glia  tissue.  This  tissue  is  present  in  greater  ex- 
tent than  normal  all  through  the  nerve,  though  in  the  centre  and 
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superior  and  lateral  borders  the  bundles  of  nerve  fibres  appear 
well  developed.  A  section  of  the  right  optic  nerve  shows  at 
the  same  level  a  marked  atrophy  of  the  central  bundle  of 
fibres,  with  proliferation  of  the  interstitial  glia  tissue  ground- 
work between  all  the  bundles. 

Optic  Tract. — The  left  optic  tract  arises  from  one  root, 
for,  as  already  mentioned,  the  internal  geniculate  body  with 
its  brachium  and  the  inferior  corpus  quadrigeminum  are 
absent  or  very  greatly  atrophied,  and  thus  the  inner  root  is 
wanting.  A  section  of  the  tract  shows  that  it  is  much 
diminished  in  circumference  as  compared  with  that  on  the 
right  side,  though  what  bundles  are  present  are  equal  in  size 
th'roughout,  and  litde  if  any  sclerotic  tissue  is  to  be  found  ; 
indeed,  on  both  sides  there  is  an  absence  of  sclerosis. 

Pulvinar  and  Optic  Thalamus. — Vertical  sections  made 
through  this  show  that  on  the  left  side  there  is  marked 
atrophy  both  in  the  cellular  constituents  and  fibrillar  network. 
Figure   17   demonstrates  the  presence  of  a  large  number  of 


Fig.  XVII. 
To  left,  sections  through  left   Thalamus  ;  to  right,  sections  through  right. 

medullated  nerve  fibres  in  the  pulvinar  in  the  right  side,  while 
on  the  left  very  few  can  be  made  out,  and  those  mostly  at  the 
circumference. 

CEREBELLUM. 

The  right  side  is  found  to  be  considerably  atrophied  in 
all  directions,  proving  the  existence  of  a  crossed  cerebro- 
cerebellar  connection. 

The  right  dentate  nucleus  is  much  smaller  than  that  on 
the  left  side  and  contains  fewer  cells.    The  cells  of  Purkinje  are 
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markedly  lessened  in  number, as  is  also  the  granular  layer.  The 
large  fibres  of  the  medullary  rays  are  greatly  atrophied. 
Those  of  the  finer  association  system  are  distinctly  to  be 
seen.  To  the  cause  of  this  atrophy  I  will  refer  later  (pp.  52 
et  seq.). 

CEREBRUM. 

Sections  from  different  parts  of  the  left  cerebral 
cortex  show  that  this  is  uniformly  atrophied  throughout  the 
hemisphere.  The  convolutions  are  small,  the  cortex  is 
thinned,  occasional  plaques  Jaunes  and  small  cysts  are  to 
be  made  out.  There  is  great  increase  of  glial  tissue  in  the 
grey  matter,  with  thickening  round  the  blood  vessels  and 
atrophy  of  the  nerve  elements,  in  particular  of  the  large 
pyramidal  and  polymorphous  cells.  The  smaller  pyramidal 
cells  appear  fairly  abundant.  The  white  matter  is  greatly 
diminished,  there  being  a  marked  lessening  of  the  projection 
system  and  of  the  superficial  tangential  fibres,  while  the 
long  association  fibres  are  fairly  numerous.  The  atrophy 
above  mentioned  is  particularly  marked  in  what  remains  of 
the  central  convolutions,  while  in  the  frontal  and  occipital 
reo-ions  there  is  not  such  a  marked  absence  of  the  laro-e 
pyramidal  cells,  or  of  the  projection  fibres. 
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F.TI()LO(;V. 

Porencephal}'  in  general  may  be  pnxluced  by  the  folio w- 
ino-  causes  : 

1.  Prenatal  conditions. 

2.  Those  related  to  birth  accidents. 

3.  Postnatal,  those  dependent  upon  disease    or   tumour. 
The  processes  leading  to  this  condition  may  further  be 

classified  as  follows  : 

{a)  Agenesis,  or  lack  of  development  of  the  brain  elements 
ab  initio. 

{d)  Constitutional  lack  of  capacity  for  growth,  the  tissue 
elements  being  in  development  so  weak  as  to  succumb  easily 
to  intercurrent  disease  and  toxic  infiuence,  forming  thus  a  /ocits 
viinoris  resistentuc.  These  diseases  and  infiuences  are  :  (i)' 
Prenatal  meningoencephalitis,  (ii)  congenital  syphilis  and 
other  toxic  conditions,  (iii)  intra-uterine  disease  of  the  cere- 
bral vessels  (thrombosis,  embolism,  meningeal  and  intracere- 
bral hemorrhages). 

((f)  Direct  injury  to  the  brain  before,  during  and  after 
birth.  With  reference  to  the  processes  occurring  during  birth, 
the  condition  may  follow  protracted  labour,  precipitate  labour 
or  forceps  accidents  ;  of  these  the  second  is  especially  liable 
to  develop  the  condition. 

id)  Disease  processes  affecting  the  fully  developed  brain 
substance,  (hemorrhage,  embolism,  endo-and  peri-arterial 
changes,  cerebral  venous  thrombosis  and  encephalitis). 
Strumpell  claims  cortical  polio-encephalitis  as  one  cause. 

From  the  description  given  of  this  case  there  can  be 
little  or  no  question  that  its  causation  comes  under  the  first  of 
the  above  headings,  that  it  was  of  prenatal  origin,  and  further 
that  the  process  was  set  up  by  vascular  disease  in  the  foetus  ; 
for  we  find  the  middle  cerebral  occluded  and  arrested  at  a 
certain  point,  the  absence  of  tissue  corresponding  with  peculiar 
sharpness  to  the  usual  distribution  of  the  branches  of  the 
middle  cerebral  artery  beyond  the  point  of  obstruction.  That 
the  condition  is  not  due  to  agenesis  is,  I  take  it,  proven  by 
the  condition  of  the  cavity.  According  to  Kundrat  where 
there  is  developmental  defect  there  is  a  characteristic  radiate 
arranofement  of  the  convolutions  around  the  cvst  with  thinning 
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or  absence  of  the  walls  of  the  lateral  ventricles.  Here  there 
is  no  such  arrangement.*  As  a  further  support  of  this  view 
we  have  the  fact  that  the  right  hemisphere  is  well  developed, 
which  would  scarce  be  the  case  were  we  dealing  with  a  con- 
o-enital  lack  of  orowth.  Ln  all  likelihood  the  lesion  occurred 
some  time  late  in  intra-uterine  life,  possibly  about  the  eighth 
month  of  development. 

It  is  deserving  of  note  that  though  such  extensive  de- 
struction had  occurred  there  was  little  evidence  of  asymmetry 
of  the  skull  (this  has  frequently  been  noted  in  other  cases), 
even  though  the  uninjured  convolutions  of  the  left  side  were 
poorly  developed,  so  also  that  there  was  no  very  great  arrest 
of  development  of  the  paralysed  parts  although  there  was 
such  marked  absence  of  motor  fibres  in  the  one  pyramidal 
tract. 

ON    THE    DIAGNOSIS    OF    PORENCEI'HALUS. 

The  history  of  our  case  shows  very  clearly  how  difficult,  if 
not  impossible,  it  is  to  give  during  life  a  diagnosis  of  the 
extent  of  the  lesions.  In  most  cases  of  porencephalus  with 
lesions  as  extensive  as  those  found  in  this  case,  the  patients 
are  more  or  less  idiotic,  presenting  marked  spastic  con- 
ditions and  suffering  from  epilepsy  or  convulsions.  Here, 
although  so  largre  an  area  was  affected,  the  mental 
power  was  good,  the  paralysis  was  of  little  account, 
spasticity  also  slight.  Xor  during  the  whole  course  of  the 
patient's  seventy-six  years  was  there  a  single  convulsion 
•or  epileptic  fit.  It  is  to  be  noted  that  here  the  oblitera- 
tion of  the  middle  cerebral  apparently  occurred  at  a  point 
beyond  the  region  of  the  artery  from  which  is  given  oft  the 
blood  supply  to  the  basal  ganglia,  so  that  the  blood  supply  to 
these  was  intact — another  fact  which  would  seem  to  account  for 
the  normal  appearance  of  the  caudate  and  lenticular  nuclei. 
It  is  difficult  to  account  for  the  atrophy  of  the  optic  thalamus 
save  on  the  assumption  that  the  neurones  of  the  destroyed 
area  were   more  closelv   related  with   that    bodv,   its  oreneral 

*  I  am  not  of  the  opinion  that  the  radiate  arrangfement  of  the  sulci  is  alone 
sufficient  to  diagnose  a  condition  as  congenital.  F"or  on  the  one  hand,  as  pointed 
out  by  Collier  and  Russel  <i3>,  undoubted  congenital  cases  have  been  reported 
by  Anton,  Schultz  and  von  Lunibeck,  where  the  arrangement  of  the  convolu- 
tions was  found  normal,  and  on  the  other  hand  the  radiate  arrangements  have  been 
fiund  in  cases  cartaiiilv  post-natal  by  von  Monakow,  von  Kahlden  and  others. 
Porencephaly  has  been  produced  experimentally  in  animals  by  Rikeles  and 
D'Alundo. 
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integrity  being-  incompatible  with  the  idea  that  its  blood  supply 
had  been  cut  off. 

I  would  now,  passing-  from  the  more  immediate  descrip- 
tion and  study  of  the  case,  proceed  to  discuss  certain  matters 
of  wider  neurological  interest  upon  which  my  findings  here 
appear  to  throw  light. 


ON  PRIMARV  AND  SECONDARY  DEGENERATION. 

As  above  stated,  there  was  a  profuse  atrophy  of  the  grey 
matter  of  that  portion  of  the  left  hemisphere  not  directly  in- 
volved in  the  porencephaly,  and  this  atrophy  had  associated 
with  it  a  lessening  of  the  large  pyramidal  cells  and  projection 
system  of  fibres  and  to  a  less  degree  of  the  tangential  fibres, 
those  present  consisting  mostly  of  the  long  association  fibres. 
We  must  regard  this  atrophy  as  due  in  part  to  the  partial  des- 
truction of  the  associate  and  projection  system  of  fibres  in 
their  passage  through  the  destroyed  area,  by  anaemic  necrosis 
following  upon  thrombosis,  as  being,  in  short,  a  Gudden's 
atrophy.  Remembering  {a)  that  each  axone  is  part  of  a 
neurone,  an  injury  to  any  part  of  which  will  affect  the  rest  to 
a  greater  or  less  extent,  {b)  that  no  considerable  portion  of  the 
neurone  is  capable  of  existence  for  any  great  length  of  time 
after  severance  of  its  connection  w^ith  the  rest  of  the  nerve 
unit,  and  (f)  that  this  is  true,  according  to  Barker,  for  both 
motor  and  sensory  neurones,  we  thus  gain  an  explanation  for 
the  great  diminution  in  the  number  of  nerve  cell  bodies  and 
fibres,  and  so,  in  consequence,  for  the  diminution  in  the  size 
of  the  remaining  portion  of  the  left  hemisphere. 
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The  view  here  enunciated  that  destruction  or  severance 
of  part  of  the  nerve  unit  leads  sooner  or  later  to  degeneration 
of  the  rest  of  that  unit  is  in  contradiction  to  the  doctrine 
of  trophic  centres  as  formulated  by  Waller,  and  in  connection 
with  this  case,  in  which  we  have  such  extensive  degeneration 
not  only  of  those  tracts  which  are  formed  of  axones  in  direct 
connection  with  cell-bodies  in  the  affected  portion  of  the  left 
cerebral  hemisphere,  but  also  of  other  fibres  and  centres  which 
form  tracts  not  directly  connected,  but  associated,  with  the 
cortical  system  of  neurones,  it  may  be  well  to  discuss  this 
matter  of  the  nature  and  extent  of  degenerative  and  atrophic 
processes  in  the  neurones. 

From  the  appearances  presented  in  this  case,  to  what 
extent  are  we  justified  in  adhering  or  departing  from  Wallerian 
doctrine  ?  In  the  first  place  we  have  to  recognize  that  it  is 
not  necessarily  true  that  that  part  of  the  neurone  remaining 
in  connection  with  the  nucleus  and  cell  body  is  unaffected. 
Marinesco  indeed  has  shown  that  after  amputation  of  the 
limb  or  after  section  of  a  peripheral  nerve,  definite  pathologi- 
cal changes  occur  in  the  central  or  proximal  portions  of  the 
nerve,  the  intensity  of  which  depends  upon  the  species  and 
more  especially  upon  the  age  of  the  animal  and  upon  the  length 
of  time  intervening  between  the  injury  and  death.  While 
appearing  at  a  much  later  date  than  in  the  distal  portion,  he 
points  out  that  the  degeneration  in  the  central  portion  of  a 
divided  ner\e  presents  similar  morphological  appearances,  and 
is  apparently  analogous  to  the  process  occurring  in  the  distal 
portion,  and  this  degeneration  occurs  although  there  has  been 
no  disturbance  of  continuity  between  the  proximal  portion 
and  its  trophic  centre. 

Whether  this  latter  "  proximal  degeneration  "  is  in  all 
essential  characters  identical  with  the  Wallerian  "distal" 
degeneration  is  still  in  question.  We  must  admit  that  the 
nerve  cell  is  liable  to  conform  to  the  general  law  applicable  to 
all  other  active  cells  of  the  organism,  the  law  that  atrophy 
follows  disuse.  Admitting  this,  Mott^'^^  doubts  whether  this 
simple  atrophy  is  of  the  same  order  as  the  degeneration  which 
follows  upon  severance  of  portions  of  a  neurone  from  its 
trophic  centre,  and  he  points  out  that  in  it  there  is  an  absence 
of  any  chemical  change,  save  in  those  cases  in  which  the 
injury  is  so  severe  as  to  cause  death  of  the  neurone  as  a  whole. 
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In  studying-  a  mixed  nerve,  not  only  do  the  sensory  fibres 
in  it — those  distal  to  the  spinal  ganolicjn  —  degenerate,  but 
after  a  time  there  is  recognized  degeneration  and  disappear- 
ance of  fibres  in  the  dorsal  root  proximal  to  the  ganglion  and 
in  the  corresponding  fibres,  their  collaterals  and  terminals  in 
the  dorsal  funiculi  of  the  cord,  these  eventually  undergoing 
total  disappearance.  As  regards  the  motor  fibres  in  the 
central  stem  of  the  amputated  limb,  these  gradually  diminish 
in  number  ;  in  some  instances  they  aj)pear  to  vanish  almost 
entirely  ;  and.  corresponding  to  this,  a  large  number  of  the 
motor  cells  of  the  ventral  horns  dwindle  in  size,  and  may  after 
a  time  completely  disappear. 

The  bodies  as  distinct  from  the  processes  of  the  sensory 
neurones  above  mentioned,  namely,  spinal  ganglion  cells,  do 
not  show  orross  alterations  for  some  considerable  time  after 
the  peripheral  and  central  fibres  have  degenerated  (Fried- 
laender,''^^  Krause^""^  and  Marinesco^'^-'),  a  finding  which  denotes 
that  the  trophic  mechanism  here  differs  in  some  way  from  that 
connected  with  the  nutrition  of  the  cells  of  the  ventral  horns. 
Barker  thinks  this  may  depend  upon  possesion  by  the  ganglion 
cells  of  a  cellular  capsule.*  Nevertheless  this  degeneration 
eventually  occurs. 

While  thus  the  nutrition  of  the  cell  body  determines  to 
some  extent  the  presence  or  absence  of  immediate  degenera- 
tion, we  have  to  recoofnize  that  nutrition  is  but  a  secondarv 
factor  in  the  matter.  Nay  more,  we  have  to  recognize  that 
in  the  nervous  system,  as  in  other  parts  of  the  body,  nutrition 
is  correlated  to  function  :  increased  function  brings  about 
increased  nutrition  of  the  part,  decreased  function  diminished 
nutrition.  And  if  from  any  cause  the  function  of  a  tissue  is 
arrested — we  can  go  further  and  say,  if  the  function  of  a  cell 
is  arrested — ^that  arrest  brings  about  diminished  nutrition  and 
atrophy. 

Upon  general  pathological  principles,  therefore,  we  must 
be  prepared    to    find    that    if  a  nerve   cell  is  prevented  from 

*Anolher  suggfestion  criven  (I  have  mislaid  the  reference),  is  that  the  peculiar 
relationship  of  the  spinal  pfangflion  cell  to  its  axone,  is  capable  of  explaininsf  this 
difference  in  the  behaviour  of  the  cell.  It  is  sug-g-ested  that  as  a  consequence  of  the 
T-shaped  connection  of  the  axone  with  the  body,  stimuli  normally  pass  up  the 
dendrites  and  distal  cell  processes  from  the  periphery  and  pass  by  the  cell  body  with- 
out traversing  the  vertical  limb  of  the  T,  that  thus  the  spinal  ganglion  cell  bod\- 
leads  usually  a  less  active  existence,  if  I  may  so  express  it.  is  more  passive  and  less 
liable  to  be  influenced  by  severance  of  the  peripheral  fibrils  and  cutting  off  the 
stimuli  which  normally  traverse  its  axone. 
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exercising  its  function,  that  nerve  cell  must  surely  present 
eventual  evidences  of  a  greater  or  less  degree  of  atrophy 
from  disuse.  And  I  would  go  beyond  this,  and  would  state 
that  if  in  the  efferent  cortico-cerebro-spinal  path,  after  destruc- 
tion of  certain  areas  of  the  cortex,  we  find  that  certain  centres 
along  the  path  with  their  associated  fibres  and  tracts,  undergo 
atrophy,  whereas  other  centres  do  not  show  such  atrophy,  the 
inference  to  be  made  is,  that  in  the  first  case  the  centres  receive 
their  predominant  impulses  from  the  neurones  of  the  destroyed 
area  and,  in  the  second,  that  while  there  may  be  connection 
between  the  neurones  of  the  destroyed  cortical  area  and  the 
centres,  nevertheless,  there  must  be  equally  or  more  important 
associations  between  the  centres  and  other  areas  that  are  un- 
affected. Or,  in  other  words,  in  the  first  case  destruction  of  the 
neurones  of  the  destroyed  cortical  area  has  been  followed  by 
deprivation  of  function  and  consequent  atrophy ;  in  the  second 
case,  destruction  of  the  cortical  neurones  has  not  had  this 
result,  impulses  reaching  the  cells  of  the  centres  by  other 
paths. 


ON    AREAS    AND    TRACTS    OF    SECONDARY    "DEGENERATION       AND 

ATROPHY. 

Passinor  from  these  more  oeneral  considerations,  I  would 
now  say  a  few  words  with  reference  to  the  presence  of 
sclerosis  and  disappearance  of  fibres  in  the  Ji//ei  system, 
the  thalamus,  the  inferior  quadrigerninal  body,  and  again 
to  the  absence  of  the  7?iesial  geniculate  body.  Von  Monakow 
has  pointed  out  that  the  majority  of  the  nuclei  and  cell 
clusters  in  the  thalamus,  the  geniculate  bodies,  the  sub- 
stantia nigra,  and  the  pons,  are  made  up  of  projection 
neurones  whose  axones  are  mostly  cortico-petal,  termina- 
ting in  the  cerebral  cortex.  If  this  be  so,  then  the  atrophy 
of  these  nuclei  is  to  be  explained  by  the  fact  that  a  destruc- 
tion of  a  large  area  of  the  cortex  has  led  to  the  injury, 
not  to  say  destruction,  of  the  peripheral  endings  of  a  large 
number  of  neurones,  and  we  must  reo^ard  the  deo^eneration  or 
atrophy  of  the  nuclei  as  due  to  progressive  degeneration  of 
these  infra-cortical  neurones  or  cells-bodies,  secondary  to  injury 
of  their  peripheral  portions.  In  either  case,  whether  all  the 
nuclei  above  mentioned  possess  cortico-petal  axones  or  whether 
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the  cells-bodies  in  these  nuclei  are  associated  with  cortico- 
fugal  axones,  the  degeneration  and  atrophy  that  occurs  must, 
it  seems  to  me,  be  ascribed  primarily  to  disuse  and  loss  of 
function.  In  this  view  I  find  that  I  am  in  agreement  with  a 
large  number  of  authorities,  though  Marinesco  and  others  are 
inclined  to  lay  stress  upon  the  fact  that  a  true  degeneration 
takes  place  in  the  tracts  above  mentioned. 

In  recent  experiments  carried  out  by  Melius  in  which  he 
extirpated  small  areas  of  the  motor  cortex  and  killed  the 
animals  (monkeys)  from  two  to  five  weeks  after  the  operation ; 
there,  studying  the  brain  by  Marchi's  method,  he  found 
degeneration  affecting  many  of  the  associated  fibres,  as  also 
degeneration  of  the  projection  fibres,  which  he  could  follow 
through  the  centrum  ovale  to  the  internal  capsule.  From 
this  region  he  noticed  that  many  fine,  degenerated  fibres  passed 
into  the  thalamus  and  into  the  substantia  nigra,  apparently 
terminating  there.  Von  Monakow  also  has  shewn  that,  where 
there  is  destruction  of  the  frontal  convolutions,  degeneration 
extends  back  through  the  internal  capsule  and  downwards 
through  the  base  to  the  cerebral  peduncle,  and  in  some 
instances  the  radiations  of  the  nucleus  medialis  thalami  and  a 
portion  of  the  nucleus  lateralis  thalami.  atrophy  and,  after  a 
time,  disappear.  Whether  all  these  tracts  undergo  an  imme- 
diate or  a  secondary  degeneration,  or  no,  we  can  at  least 
recognize,  more  especially  from  these  observations  of  von 
Monakow,  why  in  our  case  the  thalamus  was  so  markedly 
atrophied. 

ON    THE    EXTENT    OF    SCLEROSIS, 

The  large  amount  of  sclerotic  tissue  present  in  the  right 
pyramidal  tract  and  other  tracts  which  have  undergone 
degeneration  in  our  case,  is  very  remarkable.  As  a  rule 
one  does  not  expect  to  find  sclerosis  well-marked  in  cases 
of  secondary  degeneration  following  a  lesion  occurring 
before  birth  and,  probably,  before  myelination  of  the  efferent 
system  had  taken  place,  and  especially  at  such  a  late  date 
(seventy-six  years)  after  the  primary  lesion  ;  one  would 
have  expected  absorption  to  have  occurred  to  a  much  greater 
extent.  Freud,  quoted  by  Collier, '■♦^'  says  that,  in  second- 
ary degeneration,  the  fibres  of  the  pyramidal  system  may 
after    a    long  time  disappear   so  completely  as    to  leave  no 

123 


42  Congenital  Poreucephalus. 

trace  of  their  existence  ;  this,  he  says,  may  account  for  the 
absence  of  the  tracts  in  some  cases. 

Sherrington  and  Langley,**^'  in  speaking  of  degeneration 
of  nerve  fibres  followed  by  sclerosis,  state  that  the  first  five  or 
six  weeks  of  degeneration  are  marked  by  the  gradual  dis- 
appearance of  the  fatty  constituents  of  the  medulla,  and  the 
swelling  up  of  the  axis  cylinders  of  the  nerves.  In  the 
later  stages  the  medulla  and  axis  cylinders  entirely  disappear, 
and  after  a  time  the  only  sign  of  degeneration  is  a  slightly 
increased  amount  of  connective  tissue  laid  down  between  the 
remaining  normal  nerve  fibres.  According  to  Singer,  this 
hypertrophy  of  connective  tissue  also  in  turn  disappears,  so 
that  in  from  two  to  six  months  no  signs  of  degeneration  may 
be  visible. 

But  Francois  Franck  and  Pitres  found  degeneration 
recognizable  ten  months  after  cortical  lesions.  I  am  inclined 
to  think  that  one  explanation  for  this  apparent  absence  of 
sclerosis  so  soon  after  lesions  may  be  the  use  of  carmine  as  a 
stain  ;  for  at  first,  soon  after  its  formation,  sclerosed  tissue 
stains  deeply  with  carmine,  but  as  time  goes  on  the  fibres  stain 
less  and  less,  the  red  patches  become  less  and  less  noticeable, 
so  that  at  length  no  satisfactory  indication  is  obtained  by  this 
means  of  the  presence  of  sclerosis.  By  the  Pal-Weigert  stain 
however,  the  presence  of  sclerosis  can  be  determined  for 
very  long  periods. 

Another  point  worth  noticing  in  this  case  is  that,  despite 
the  large  amount  of  sclerosis,  the  nerve  fibres  do  not 
appear  to  be  pressed  upon.  We  find  healthy  looking 
fibres  right  in  the  centre  of  the  sclerotic  scar,  apparently 
wholly  unaffected.  It  is  often  stated  in  connection  with 
locomotor  ataxia,  for  instance,  that  in  the  sclerosed  areas  the 
nerve  fibres  are  pressed  upon,  thereby  being  caused  to 
atrophy  and  disappear.  It  is,  I  think,  conceivable  that  where 
there  is  acute  or  sub-acute  inflammatory  disturbance  in  the 
cord,  there  the  excessive  development  of  new  connective  tissue 
may  be  followed  by  marked  shrinkage,  leading  to  atrophy  of 
the  incarcerated  nerve  fibres  ;  but  where  there  is  a  slow 
process  of  ''  replacement  "  fibrosis,  the  new  connective  tissue 
strictly  replacing  and  filling  up  the  gap  left  by  the  atrophy  of 
the  nerve  tissue,  it  may  well  be  that  such  shrinkage  plays  a 
very  minor  part. 


124 


Direct  Pyramidal  Tract  and  Arm  Centres.  43 

In  this  connection  a  word  or  two  may  be  said  with 
regard  to  the  existence  already  noted  of  the  presence  of  a 
diffuse  sclerosis  in  the  crossed  pyramidal  area  on  the  left  side, 
i.e.,  in  the  relatively  healthy  side.  According  to  Sherrington, 
this  is  due  to  recrossed  fibres,  i.e.,  to  the  presence  in  the  tract 
of  one  side  of  fibres  belonging-  to  the  opposite  side.  Sher- 
rington's first  idea  was  that  in  their  path  downwards  they 
twice  crossed  the  median  line,  the  proximal  crossing  being  at 
the  pyramidal  decussation.  Melius  is  of  the  opinion  that 
these  have  not  twice  crossed  but  have  never  crossed,  i.e.,  that 
instead  of  decussating  in  the  pyramidal  region  they  have 
continued  downwards  on  the  same  side.  I  remember  seeincr 
the  specimens  at  Johns  Hopkins  Hospital,  Baltimore,  in 
which  Dr.  Melius  was  able  to  demonstrate  this  fact.  Sher- 
rington, in  more  recent  articles,  appears  to  agree  with  him 
and  with  Muratoff,  that  the  bilateral  degeneration  of  the 
lateral  columns  following-  upon  lesions  of  one  hemisphere  is 
due  to  the  pyramidal  tract  dividing  at  the  decussation  into 
(i),  the  major  portion,  which  in  the  well  known  manner 
crosses  to  form  the  opposite  lateral  funiculus  of  the  cord,  and 
(2),  a  minor  portion  which  enters  the  lateral  funiculus  of  its 
own  side,  the  ratio  of  the  uncrossed  to  the  crossed  tract  beingf 
roughly  one-fourth.  Hamilton  again  states  that  he  has 
followed  degenerated  fibres  from  one  cerebral  cortex  throuo-h 
the  corpus  callosum  down  through  the  internal  capsule  on  the 
opposite  side  and  so  through  the  pyramidal  tract  of  the  cord 
of  the  opposite  side.''*^' 

The  above  observations  are  of  high  significance  as  show- 
ing how  one  hemisphere  by  means  of  the  pyramidal  tracts 
has  connection  with  both  sides  of  the  cord  and  with  the  lower 
motor  neurones  of  both  sides  of  the  body.  To  this  we  add 
the  later  researches  of  Hoche,  *^^^'  in  which  he  has  shewn  that, 
from  the  lateral  pyramidal  tracts,  fibres  pass,  not  only  to  the 
ventral  horns  of  the  same  side,  but  also  through  the  ventral 
or  anterior  white  commissure  to  enter  the  ventral  horns  of  the 
opposite  side  ;  so  that  the  fibres  from  the  direct  pyramidal 
tracts  on  the  one  side  terminate  in  the  grey  matter  of  the 
ventral  horns  of  both  sides.  We  thus  gain  material  help  in 
explaining  how  in  a  case  like  the  present,  in  which  we  have 
nearly  total  destruction  of  the  pyramidal  motor  fibres  of  the 
one  cerebral   cortex,   the  other  hemisphere,  through  its  con- 
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nection   with   both   sides   of  the  cord,  can  control  the  motor 
function  of  both  sides. 


ON     THE    ABSENCE    OF    THE    DIRECT    PYRAMIDAL    TRACT    AND    ITS 

EFFECTS. 

Attention  may  at  this  point  be  called  to  the  complete,  or 
almost  complete,  absence  of  the  direct  pyramidal  tract  on  the 
left  side.  I  have  already  noted  (p.  25)  the  atrophic  condition  of 
what  certain  authorities  speak  of  as  the  commisural  nucleus,  a 
group  of  cells  situated  towards  the  medial  anterior  aspect  of 
the  anterior  horns.  According  to  certain  authorities  (Kaiser 
and  others)  this  nucleus  is  the  motor  centre  for,  more  especi- 
ally, the  back  muscles  and  the  pectorals.  Certainly  in  this  case, 
as  observed  at  the  autopsy,  the  pectorals  on  the  right  side  were 
distinctly  small  and  weak,  and  the  kyphosis  and  inclination  to 
one  side  would,  I  think,  indicate  a  weakness  in  the  back 
muscles,  points  which  at  least  favour  and  do  not  contradict  this 
view  as  to  the  function  of  the  nucleus  in  question. 

I  must  here  recall  the  curious  alternation  of  groups  of 
healthy  and  atrophied  neurones  of  these  nuclei  on  either  side 
in  the  cervical  region.  For  this  alternation  I  can  afford  no 
adequate  explanation  ;  I  can  at  most  suggest  that  the  fibres 
of  the  direct  pyramidal  tract  are  in  part  directly  associated 
with  the  cells  of  the  commisural  nucleus  of  the  same  side, 
others  decussate  and  become  associated  with  the  cells  of  the 
nucleus  of  the  opposite  sicie,  in  the  manner  indicated  by  Hoche 
in  connection  with  the  lateral  pyramidal  fibres.  If  this  be 
so,  the  accompanying  figure  indicates  how  the  alternation 
may  be  brought  about. 

In  connection  with  the  absence  of  cell  bodies  in  the 
ventro-medial  and  dorso-lateral  nuclei  of  the  upper  extremity 
nucleus,  the  disappearance  is  most  marked  from  the  seventh 
cervical  to  the  first  dorsal  segment ;  the  group  which  lies  in 
the  most  lateral  part  of  the  ventro-medial  group  and  the 
most  dorsal  and  inferior  part  of  the  dorso-lateral  group,  are 
more  particularly  involved.  The  absence  of  these  groups 
coincide  very  closely  to  the  localization  given  by  Ham- 
mond '^°^  for  the  supply  of  the  muscles  of  the  forearm  in  the 
ventro-medial  group  and  of  the  hand  in  the  dorso-lateral 
group.     The  patient  showed  greater  wasting  and  atrophy  of 
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the  right  forearm   and  hand  than  she  did  of  any  other   part, 
and  tile  relationship  seems  to  be  very  close. 


Fig.  xviii. 


•s^ 


To  illustrate  the  position  of  the  "  commisural  nucleus"  and  the  relation- 
ship beticeen  the  direct  pyramidal  tract  and  the  nuclei  of  the  two  sides. 


ON    THE    FILLET. 

There  is  great  difference  of  opinion  regarding  the 
relationship  between  fillet  fibres  and  the  cortex  cerebri  and 
as  to  whether  they  consist  of  efferent  or  afferent  fibres.  Many 
state  that  they  end  in  the  thalamus  and  consist  only  of  afferent 
fibres.  Gee  in  his  article  in  Brain/''^  points  to  ascending  and 
descending  degeneration  of  the  posterior  longitudinal  bundles 
in  a  pontine  hemorrhage,  but  in  his  case  there  was  no  degen- 
eration of  the  fillet  below  the  lesion,  while  above  it  was 
distincdy  degenerated.  His  conclusions  are  that  the  lemnis- 
cus  consists   of    fibres   which   ascend    only,   that    the  lateral 

127 


46  Congenital  Porencephalus. 

lemniscus  appears  to  end  in  the  lateral  corpora  quadrige- 
mina,  the  mesial  proceeding  brainwards  towards  the  optic 
thalamus  and  there  dividing  into  two  bundles,  one  going  to 
the  thalamus,  the  other  mass  of  fibres  appearing  to  take  a 
lateral  direction  dorsal  to  the  corpus  subthalamicum  and  that 
these  fibres  may  enter  the  optic  thalamus  higher  up  or  may 
pursue  an  uninterrupted  course  to  the  cortex. 

Kinofdon  and  Russell''^  describe  a  descendino-  deoenera- 
tion  of  the  fillet  apparently  secondary  to  extensive  cortical 
degenerations  in  children.  Bruce'^°'  shows  that  in  consequence 
of  a  lesion  destroying  the  basal  ganglia  and  internal  capsule 
in  the  cerebrum,  the  fillet  does  deoenerate  in  a  descendinor 
direction  through  the  inner  field  of  Flechsio-  on  the  same  side 
of  the  medulla,  through  the  median  internal  arcuate  fibres  to 
the  opposite  side  as  far  as  the  nuclei  of  the  two  divisions  of 
the  posterior  columns  of  the  cord,  and  that  the  nuclei  there 
undergo  a  secondary  atrophy  proportional  to  the  degeneration 
of  the  fillet. 

Flechsio-  and  Hossel*^'-*  maintain  that  there  is  a  direct 
connection  between  the  nuclei  of  the  posterior  funiculi  and  the 
central  convolutions,  i.e.,  that  some  of  the  axones  of  the  cells 
of  the  nuclei  of  Burdach  and  Goll  pass  uninterruptedly  to 
the  sensory  motor  cortex  of  the  Rolandic  region,  forming 
what  is  termed  the  cortical  fillet.  Mott,^"'  Dejerine'^^^  and 
von  Monakow*^'*  maintain  that  there  is  not  any  unintemtpted 
connection  between  the  nuclei  of  the  posterior  funiculi  and 
the  cortex.  Mott  has  noted  that  in  monkeys,  in  which  he 
destroyed  the  nuclei,  he  obtained  extensive  degeneration  of 
the  fillet,  but  found  no  evidence  of  deo^eneration  affectino-  the 
internal  capsule  or  the  cortex. 

Langley  and  Grunbaum,'^^'  Jacob'""^'  and  others,  after 
producing  large  cortical  lesions  in  animals,  found  the  fillet  did 
not  show  immediate  degeneration  but  that  it  might  be  atrophied 
as  a  consequence  of  these  cortical  lesions. 

The  presence  of  sclerosis  in  the  median  lemniscus  in 
our  case  might  indicate  the  descending  motor  tract  which 
Hoche'^'''  has  shewn  in  his  recent  researches  to  be  situated  in 
that  region,  a  region  which  we  have  been  accustomed  to 
consider  as  almost  purely  sensory.  These  motor  fibres  are 
entirely  different  from  the  majority  of  the  fibres  of  the 
lemniscus  "medialis,  and  this  is  proven  not  only  bv  the  fact 
that  they  degenerate   in  a  descending  direction,  but  also  by 

128 


The    V €ntro-lat€7'a!   l^racis  of  the  Cord.  47 

the  fact  that  hii^her  up  in  tlie  nervous  system  they  become 
entirely  separate  from  the  rest  of  the  fibres  of  the  median 
lemniscus.  In  the  uppermost  planes  of  the  cerebral  peduncle 
these  fibres  do  not  lie  in  the  region  of  the  lemniscus  at  all, 
they  are  situated  at  the  base  of  the  peduncle  in  the  immediate 
neighbourhood  of  the  fibres  of  the  pyramidal  tract  and  lateral 
to  thein.  But  long  before  these  observations  of  Hoche,  von 
Bechterew^^^'  and  Flechsig*^-'  made  out  that  a  certain  number 
of  fibres  from  the  median  lemniscus  become  medullated  at  a 
later  period  than  do  the  majority,  and  they  gave  to  this  special 
bundle  the  name  of  uiedian  accessory  bundle. 

In  our  case  as  before  described,  we  have  a  marked 
atrophy  and  degeneration  and  disappearance  of  fibres  and  the 
presence  of  sclerosis  in  both  the  median  and  lateral  fillet  of 
the  left  side  ;  this  is  most  noticeable  in  the  pontal  region. 
We  can  trace  this  tract  of  atrophy  and  degeneration  down 
to  the  atrophied  nuclei  of  Goll  and  Burdach  on  the 
opposite  side.  Above  we  find  that  the  fillet  fibres  above 
the  pons  on  the  left  side  become  much  thinned  out  and 
appear  to  terminate  at  different  stations.  As  the  corpora 
quadrigemina  are  approached  we  notice  that  the  lemniscus 
gives  off  a  dorsal  branch,  the  lateral  lemniscus,  and  of  this 
branch  the  large  majority  of  fibres  seem  to  end  in  the 
corpora.  Yet,  confirming  what  has  been  recently  stated  by 
Gee,'-'"'  a  few  fibres,  apparently  belonging  to  this  part  of  the 
fillet,  cross  to  the  opposite  side  by  way  of  the  lingula  (vide 
Fig.  14),  The  main  or  median  lemniscus  travels  upwards 
towards  the  optic  thalamus,  but  whether  many  of  the  fibres 
pass  on  to  the  cortex,  is,  as  already  stated,  a  disputed  point 
and  cannot  be  proven  in  this  case. 


ON  TRACTS   IX   THK  VEXTKO-LATERAL  RECIOX    OF  THE  CORD. 

Of  peculiar  interest,  as  indicating  the  existence  of  tracts 
not  often  differentiated  or  apparently  noticed,  is  the  fact  that 
in  the  region  of  the  fasciculus  ventro-lateralis  of  Cowers, 
there  is  to  be  recognized  on  either  side  a  distinct  area  of 
degeneration  which  begins  about  the  lexel  of  the  7th  cervical 
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segment  and  extends  upwards  until  it  reaches  the  medulla. 
The  track  on  the  right  side  I  can  trace  a  segment  lower  than 
that  on  the  left.  They  both  begin  as  a  thin  band  of  sclerosis 
on  the  outer  surface  of  the  ventro-lateral  tract  and  as  they  are 
traced  upwards  on  both  sides  they  assume  the  shape  of  a 
triangle,  especially  well  noticed  at  the  4th  cervical  segment. 
The  apex  of  the  one  on  the  right  side  comes  in  close  contact 
with  the  anterior  edge  of  the  fan-shaped  sclerotic  area  of  the 
degenerated  crossed  pyramidal  tract.  For  several  reasons,  to 
be  mentioned  later,  I  am  inclined  to  think  that  this 
degenerated  tract  on  the  right  side  must  be  a  Gudden's  atrophy 
of  Gower's  tract,  \\\^  fasciculus  spino-cerebellaris  vcnti-alis,  and 
not  the  descending  cerebellar  tract  of  Marchi  or  Biedl, 
although  there  are  some  points  that  would  favour  this  latter. 
Although  I  cannot  trace  this  sclerotic  area  below  the  8th 
cervical  segment,  yet  I  can  trace  it  up  in  the  medulla,  pons 
and  mid-brain  in  the  position  usually  given  by  the  majority  of 
observers  for  the  position  of  Gower's  tract,  namely  :  passing 
up  from  the  ventro-lateral  portion  of  the  continuation  in  the 
medulla  of  the  ventro-lateral  fasciculus  of  the  cord,  it  first 
lies  lateral  to  the  nucleus  of  the  olivaris  inferior,  and 
higher  up  it  becomes  situated  ventro-laterally  to  the  nucleus 
olivaris  superioris.  In  the  pons  the  fibres  leave  their  ventral 
situation  to  form  a  loop  over  the  5th  nerve  ;  they  are  then 
directed  obliquely  upwards  and  backwards  to  the  surface 
of  the  superior  peduncle,  forming  a  layer  of  fibres  continuous 
with  the  valve  of  Vieussens.  They  then  run  downwards  on 
the  posterior  surface  of  the  peduncle  to  stream  inwards  to  the 
superior  vermis  (Mott,^^'^  Schaefer)  and  to  the  lateral  lobes 
(Patrick  ^^^i)^  in  exactly  the  position  described  by  the  above, 
and  they  can  be  made  out  in  the  specimens  as  well  as  in  the 
photographs  in  the  medulla  and  in  the  pons.  One  can  see 
the  sclerotic  area  looping  over  the  5th  nerve  and  can  follow 
it  obliquely  upwards  and  backwards  to  the  surface  of  the 
superior  peduncle  (vide  Fig.  14).  This  suj^erior  peduncle  is 
noticeably  smaller,  apj)arently  on  account  of  absence  of  fibres 
from  the  right  cerebellum  and  also  from  the  absence  of  fibres 
making  u|)  this  tract.  The  valve  of  Vieussens  is  distinctly 
atrophied  on  the  right  side,  so  also  is  the  superior  vermis  and 
the  lateral  l<jbe. 

Recent  writers  state  that  the  tract  that  is  called  Gower's 
tract  consists  of  at  least  several  distinct  neurone  systems   and 
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takes  a  course  for  at  least  a  long-  distance  in  the  spinal  cord 
and  rhonilH-ncephalon.  Mott  ^^^  distinguishes,  in  addition  to 
the  (largely  crossed)  conjunctival  spino-cerebellar  system,  a 
vcntro-lat€7'al  superior  spino-quadrigeniinal  system,  and  a 
veutro-ldteral-spino-tkalamic  system.  Here  I  think  this  de- 
feneration belongs  to  the  first  named — ^  the  crossed  conjunc- 
tival spino-cerebellar  system  ;  we  have  no  atrophy  or  sclerosis 
in  the  right  ([uadrigeminal  body  or  in  the  lemniscus  lateralis 
on  that  side,  which  would  be  present  if  the  spino-quadrigemi- 
nal  tract  were  affected,  nor  in  the  last  mentioned  spino-thala- 
mic  tract  do  we  have  any  alteration  in  the  thalamus. 

On  the  other  hand  Marchi  ^^3^  has  shown  that  there  is  a 
cerebellar  system  in  the  antero-lateral  columns  of  the  cord,  orig- 
inating mainly  from  the  vermis,  descending  into  the  ventro- 
lateraf fasciculi  of  the  cord.  Ferrier,^^'^)  Russell'^s)  and  Turner^^'^ 
say  that  this  system  is  not  direct,  as  Marchi  states,  but  pro- 
ceeds by  way  of  Deiter's  nucleus,  which  was  normal  in  this 
case,  in  our  case  we  have  an  atrophy  of  the  right  inferior 
restiform  body  which  might  point  to  descending  fibres  from 
the  cerebellum  going  via  that  body  into  the  spinal  cord. 
Now,  as  pointed  out  iDy  Biedl  as  the  result  of  an  experimental 
section  of  the  corpus  restiforme,  two  descending  degenerated 
tracts  are  to  be  found,  one  in  the  ventro-lateral  fasciculus,  in 
the  area  corresponding  to  that  described  by  Marchi  and 
Lcewenthal  ;  the  other  tract  descends  in  the  funiculus  lateralis 
in  the  exact  position  occupied  by  the  pyramidal  tract. 

Admitting,  therefore — as  I  thi-nk  we  have  to  admit — that 
in  the  ventro-lateral  area  of  the  cord  there  are  several 
different  tracts,  is  it  possible  that  here  in  our  case  in  this 
right-sided  ventro-lateral  area  of  degeneration  and  atrophy 
we  have  present  both  a  Gudden's  atrophy  of  Gower's  tract 
and  a  descending  atrophy  of  the  tract  dejMCted  by  Biedl  ? 

The  degenerated  track  on  the  left  side  I  took  at  first  as 
being  probably  the  triangular  path  of  Helweg,  or  the  olivary 
fasciculus  (Olivenstrang)  of  Bechterew, '^7'  which  extends 
between  the  olivary  nucleus  and  the  spinal  cord.  The  inferior 
olive  on  the  left  side  is  distorted  and  out  of  its  position,  yet 
with  careful  examination  I  could  make  out  no  alteration  in  its 
structure  from  health.  Bechterew  himself  says  that  there  is 
no  proof  that   these   fibres  are   directly  related    to  the    nerve 
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cells  of  the  olive.    (This  being  so  I  would  urge  that  the  term 
"  Olivenstrang  "  is  misleading  and  faulty.) 

Now  in  our  case  I  find  a  tract  of  degeneration  exactly 
corresponding  to  that  described  by  Bechterew.  I,  like  Bech- 
terew.  found  no  involvment  of  the  olive  ;  unlike  him  I  was 
able  to  trace  the  degenerated  tract  in  the  ventro-lateral  region 
of  the  cord  up  into  the  medulla  in  the  region  occupied  by  the 
antero-lateral  oround  bundles  and  from  that  throug-h  the  inter- 
olivary  and  median  fillet. 

In  a  recent  article  Mott  and  Tredgold '  describe  a  well 
marked  atrophy  at  the  periphery  of  the  cord  in  the  situation 
of  the  antero-lateral  tract,  extending  as  low  down  as  the  first 
lum.bar  segment;  it  is  situated  in  the  region  of  the  descending 
cerebellar  path,  but  they  did  not  think  it  due  to  involve- 
ment of  that  path.  The  view  they  take  is  that  the  atrophy 
in  the  descending  path  has  its  origin  in  the  thalamic  region, 
the  fibres  passing  through  the  middle  fillet  of  the  pons  and 
the  interolivary  lemniscus  in  the  medulla,  to  reach  the  peri- 
pheral part  of  the  antero-lateral  column  of  the  cord.  They 
suggest,  in  view  of  their  findings,  the  possibility  of  cerebellar 
fibres  to  the  cord  passing  by  way  of  the  basal  ganglia, 
possibly  the  optic  thalamus.  In  connection  with  my  case  it  is 
interesting  to  note  that  there  was  undoubtedly  distinct 
atrophy  of  the  right  cerebellum,  of  the  left  thalamus  and  of 
the  middle  fillet  and  interolivary  lemniscus.  I  originally 
accounted  for  this  atrophy  in  the  fillet  as  being  associated 
with  the  destruction  of  the  cells  in  the  nucleus  gracilis  and 
cuneatus  and  consequent  scarcity  of  the  internal  arcuate  fibres 
that  go  to  form  the  interolivary  lemniscus  and  middle  fillet. 
But  I  can  see  that  it  is  possible,  on  account  of  the  marked 
atrophy  of  the  above  mentioned  tract  that  part  of  the  atrophy 
may  be  due  to  the  absence  of  fibres  that  go  to  form  the  spino- 
thalamic tract  mentioned  by  Mott  and  Tredgold. 

In  my  case  certainly  there  was  not  the  marked  atrophy 
in  the  spinal  cord  as  in  Mott's  case,  nor  could  I  trace  it  so  far 
down  the  cord.  I  think  that  in  their  case  whatever  atrophy  or 
alteration  was  present  in  the  shape  and  size  of  the  left  half  of 
the  cord  might  be  accounted  for  by  the  unequal  crossing  of  the 
pyramidal  tracts  which  was  a  marked  feature  in  the  case. 
Dr.  Mott  mentions  that  it  was  not  an  area  of  sclerosis 
which  marked  out  the  antero-lateral  tract,  but  an  absence 
of  tissue.      I  would  urge  that  one  has  to  be  careful   in   pro- 
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noLincinLi"  this  or  that  alteration  in  the  shape  of  a  cord  which 
is  abnormal  in  the  crossing  of  its  motor  fibres,  as  being  due  to 
the  absence  of  a  tract  not  before  pointed  out.  In  the  same 
paper  they  mention  another  case  in  which  there  was  thrombosis 
at  the  commencement  of  the  middle  cerebral  artery  ;  here 
definite  degeneration  was  shown  in  the  antero-lateral  area  of 
the  cervical  region.  This  case  more  nearly  conforms  to  the 
findings  under  discussion.  WHiy  there  should  be  atrophy  of 
the  fasciculus  cerebellaris  ventralis  in  mine  and  not  in  Mott's 
case,  is,  I  think,  in  part  due  to  the  age  attained  by  my  patient 
(seventy-six),  consequently  a  Gudden's  atrophy  (retrograde 
degeneration  of  different  relays  or  series  of  stations)  vi'ould 
have  had  time  to  take  place  ;  or,  in  part,  to  the  possibility 
that  the  atrophy  was  not  apparent  in  Mott's  case  as  he  had 
excess  of  fibres  in  the  ventral  part  of  his  cord  due  to  the 
unequal  crossing  of  the  j)yramidal  tract. 

It  is  worthy  of  note  that  in  Wigglesworth's  case  (Brain, 
1S97,  Plate  III.,  Fig.  ii.),  on  examination  of  the  photographs 
of  sections  through  the  spinal  cord  in  the  upper  cervical  region, 
one  can  clearly  see  degenerated  areas  on  both  sides  in  the 
reofion  of  Gower's  tract.  No  mention  is  made  of  this  in  the 
letterpress. 


ON    ATROl'IFV    OK    THE    CEREBELLU^r    AND    CEREBRUM. 

Cerebellum :  As  noted,  we  found  that  the  right  half 
and  vermis  were  markedly  atrophied,  the  atrophy  not  being 
confined  to  any  particular  lobe.  The  dentate  nucleus  was 
smaller  than  the  one  in  the  opposite  side  and  contained  fewer 
cells.  On  microscopical  examination  the  cells  of  Purkinje 
were  lessened,  the  molecular  layer  greatly  narrowed,  the 
granular  layer  and  larger  fibres  making  up  the  medullary 
centre  also  greatly  lessened.  This  atrophy  of  the  right  cere- 
bellum is  no  doubt  due  to  the  connection  between  the  cere- 
brum and  the  cerebellum  ha\ing  been  interrupted,  there  being 
marked  atrophy  of  the  left  thalamus,  left  red  nucleus  and 
superior  cerebellar  peduncle  and  cerebellum,  and  the  continu- 
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ation  of  that  from  the  cerebellum  to  cord  and  pons  is  shown 
by  atrophy  of  the  inferior  restiform  body  and  of  the  middle 
peduncle  of  the  pons. 


ON    THE    PEDUNCULAR    TRACTS. 

Opinions  are  varied  as  to  the  origin  of  the  different 
tracts  which,  along  with  the  pyramidal,  go  to  form  the 
bundles  in  the  basis  peduuculi.  As  in  this  case  we  have 
marked  destruction  of  the  cortical  tissue  (the  supposed 
origin  of  those  fibres),  and  as  further  the  fibres  remaining  in 
the  basis  pedunculi  are  very  few,  to  that  extent  our  case  is  in 
harmony  with  the  view  that  the  bundles  of  fibres  in  question 
are  connected  with  the  cortical  area  which  here  has  undergone 
destruction. 

In  this  connection  it  is  perhaps  worth  while  to  note  the 
various  opinions  brought  forward  as  to  the  origin  of  the 
groups  of  fibres  and  their  relationship  to  the  cerebral  cortex  : 

(a.)   the  fronto-cerebro-cortico-pontal   path. 

This  as  described  by  Plechsig  is  assumed  by  him  to 
arise  from  the  feet  of  the  three  frontal  gyri,  possibly  also  from 
the  middle  portion  of  the  gyrus  fornicatus.  These  fibres 
coming  together  pass  through  the  pars  frontalis  of  the  internal 
capsule  near  the  genu,  pass  thence  from  the  base  of  the  cere- 
bral peduncle  medially  to  the  fibres  of  the  pyramidal  tract. 
In  the  pars  basilaris  pontis  they  occupy  a  dorso-medial  position 
relative  to  the  other  longitudinal  fibres,  but  in  more  caudal 
planes  they  turn  ventralwards,  and  so  come  to  lie  ventrally 
•and  somewhat  medially  to  the  fibres  of  the  pyramidal  tract. 
Flechsig  holds  that  this  tract  is  concerned  with  the  move- 
ments of  bilaterally  innervated  muscles,  such  as  those  of  the 
eye,  the  neck  and  the  trunk. 

Barker^39)  j^^s  pointed  out  that  this  tract  may  degenerate 
after  lesions  of  the  middle  and  inferior  frontal  gyri.  Von 
Monakow'*"^  also  states  that  where  we  have  a  degeneration 
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backwcirtls  from  ibis  portion  of  the  cortex  down  through  the 
internal  capsule,  we  obtain  an  atrophy  of  the  radiation  of  the 
nucleus  medialis  thalami  and  of  a  portion  of  radiation  of  the 
nucleus  lateralis  thalami  with  subsequent  disappearance  of 
both  of  these  nuclei.  On  the  other  hand  Zacher'^''  denies- 
any  connection  between  the  frontal  lobe  and  the  median 
segment  of  the  base  of  the  cerebral  peduncle;  he  concludes 
that  the  fibres,  in  part  at  least,  have  their  origin  in  the 
Island  of  Reil  ;  while  Dejerine  attributed  the  origin  of  the 
fibres  to  the  Rolandic  operculum. 

In  our  case  we  have,  it  is  true,  the  grey  matter  still 
remaining  of  the  superior  frontal  convolutions,  and  of  the 
gyrus  fornicatus.  as,  also  there  is  present  the  frontal  portion  of 
The  internal  capsule  and  that  in  a  better  developed  condition 
and  containing  more  fibres  than  does  the  occipital  portion  of 
the  same.  We  have  further  fibres  present  in  the  most  medial 
portion  of  the  basis  pedunculi  and  have  a  few  bundles  of 
lonoitudinal  fibres  in  the  pons,  situated  mesially  and  ventrally 
to  the  degenerated  or  atrophied  bundles  of  the  pyramidaP 
tract  :  and  these  correspond  fairly  in  number  to  the  amount  of 
the  cortical  area  given  for  the  origin  of  this  tract.  Thus  our 
case,  so  far  as  it  goes  lends  support  to  Flechsig's  view,  for,  as 
already  mentioned,  Flechsig  attributes  the  origin  of  these- 
fibres  to  the  ends  of  the  frontal  gyri  and  possibly  also  to  the- 
middle  portion  of  the  gyrus  fornicatus,  and  this  persistence  in 
our  case  of  at  least  a  portion  of  the  fronto-cerebro-cortico- 
pontal  path  is  in  harmony  with  such  an  origin. 

(f].)    THE    TKMrOKO-rKREl!Kn-(ORTICO-I"ONTAL    I'ATH. 

Flechsig  believes  that  the  fibres  of  this  tract  arise  from- 
cells  situated  in  the  auditory  sense  area  of  the  cerebral  cortex 
(the  superior  and  transverse  temporal  gyri),  that  these  pass 
down  the  posterior  portion  of  the  pars  occipitalis  of  the 
internal  capsule  to  the  lateral  region  of  the  base  of  the  cere- 
bral i)eduncle,  and  so  to  the  pons  where  they  lie  dorso- 
laterallv  to  the  fasciculus  cerebro-spinalis.  The  fibres  of  this 
and  the  preceding  tract  are  medullated  at  a  later  period  than 
the  fibres  of  the  pyramidal  tract.  Like  the  preceding  tract 
this  degenerates  in  a  descending  direction  (Zacher,"*^'  von 
Monakow'^2>  -^nd  Dejerine."^' 
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Dejerine  states  that  the  fibres  mainly  arise  in  the  middle 
and  inferior  temporal  convolutions  and  that  they  do  not  pass 
throLio'h  the  internal  capsule  but  proceed  below  the  lenticulate 
nucleus  to  the  cerebral  peduncle.  Ferrier  and  Turner"-*^'  have 
extirpated  the  superior  temporal  gyrus  and  have  obtained 
degeneration  in  the  lateral  bundles  of  the  pes.  This  observa- 
tion supports  the  view  of  Flechsig,  but  like  Dejerine  they 
found  that  the  hbres  pass  laterally  and  ventrally  to  the  lenti- 
culate nucleus  and  not  through  the  internal  capsule.  Flechsig 
further  believes  that  a  certain  number  of  lateral  fibres  in  the 
lateral  area  of  the  crus  (of  the  cerebral  pedunclej  may  arise 
in  the  visual  sense  area  of  the  occipital  lobe  and  his  views  are 
supported  by  the  morphological  studies  of  Bechterew. 

Zacher  also  holds  this  view  and  believes  that  the  fibres 
from  the  occipital  lobe  are  more  laterally  placed  than  those 
from  the  temporal  lobe.  In  our  case  the  superior  and  trans- 
verse temporal  gyri  were  absent,  and  we  were  unable  to  find 
any  fibres  in  this  tract  either  in  the  internal  capsule  or  at  the 
cerebral  or  the  caudal  end  of  the  pons.  To  this  extent  our 
case  supports  Flechsig.  If,  as  Dejerine  asserted,  the  bundles 
of  this  path  arise  from  the  whole  temporal  lobe,  we  should 
certainly  have  expected  to  find  some  ot  its  fibres  in  the  pons, 
for  there  still  remained  in  our  case  portions  of  the  second  and 
third  temporal  convolutions. 


AS    TO    THE    CAUSE    OF    SPASM    AND    RKrIDITV. 

The  medical  doctrine  that  was  held,  and  is  held  to-day, 
by  many,  and  I  think  erroneously,  is  that  when  we  have 
complete  transverse  lesion  of  the  cord  above  the  lumbar 
enlarofement,  we  have  a  condition  of  increased  reflexes  due 
to  the  inhibitory  influence  of  the  upper  motor  neurones  being 
removed,  or  asfain,  that  in  a  case  of  hemorrhage  in  the 
internal  capsule,  followed  by  a  descending  degeneration  in 
the  motor  tract,  the  presence  of  increased  reflexes  is  due  to 
the  above  named  cause. 

Dr.  Charlton  Bastian ''  was  perhaps  the  first  to  cast 
doubt  on  this  generally  received  opinion.      In  an  article  pub- 
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lished  in  1890  he  states  that,  with  a  total  transverse  lesion  of 
the  cord  of  the  lower  cervical  re^^'ion,  nearly  all  reflexes 
dependent  uj)on  lower  jiortions  of  the  cord  are  abolished 
rather  than  increased.  Me  has  also  again  shown  more 
recentl)',  that,  with  transverse  lesion  of  the  cord  above  the 
lumbar  enlargement,  there  is  a  llaccidity  of  the  legs  and  a 
loss  of  the  knee  jerks. 

Bowlby,-^-  rhorburn"  and  Bruns^'*  of  Hanover  have 
confirmed  Bastian's  conclusions,  so  also  has  Ernest  S. 
Reynolds." 

Charcot  held  the  theory  that  in  ordinary  hemiplegia 
occurring  in  the  adult  the  cause  of  the  late  rigidity  is  an 
irritation  of  the  motor  tracts  by  the  cicatrisation  that  occurs 
at  the  seat  of  the  lesion  and  extending  along  them.  In  our 
case  the  sclerosis  was  quite  in  evidence,  but  in  a  large  number 
of  reported  cases  the  degree  of  sclerosis  was  very  slight  or 
completely  absent. 

So  far  as  it  goes  a  study  of  our  case  would  suggest  that 
the  cerebellar  hemisphere  is  involved  in  the  production  ot  the 
spastic  state.  Here  it  may  be  noted  that  Dr.  Hughlings 
Jackson  in  1877  formulated  a  theory  and  published  an  article 
entitled,  "  On  Certain  Relations  of  the  Cerebrum  and  Cere- 
bellum, on  Rigidity  of  Hemplegia  and  on  Paralysis  Agitans." 
To  quote  what  Dr.  Jackson  says: — He  is  "of  the  opinion 
that  the  rigidity  in  hemiplegia  is  not  owing  to  the  cerebral 
lesion  nor  to  the  lateral  sclerosis  ;  there  is  evidently  a  duplex 
symptomatic  condition,  negative  and  positive,  with  loss  ot 
power  over  the  muscles  ;  there  is  a  tonic  action  in  them  with 
loss  of  power.  Whilst  the  primary  cerebral  lesion  can  account 
for  the  paralytic  element — negative  condition- — it  cannot  (nor 
can  the  sclerosis  in  the  lateral  columns)  account  for  the  tonic 
condition  of  the  muscles — positive  element.  Negative  states 
of  the  nerve  centres  cannot  cause  positive  states  of  muscles: 
they  may  permit  them." 

His  speculation  was  that  rigidity  is  owing  to  an  un- 
antagonized  influence  of  the  cerebellum.  He  believed  that, 
in  health,  the  whole  of  the  muscles  of  the  body  are  innervated 
— innervated  both  by  the  cerebrum  and  cerebellum — there 
being  an  antagonizing  co-operation  betwixt  the  two  great 
centres. 

Some  time  after  j)ul)lishing  those  statements  he  went 
halfway  towards  abandoning  the  doctrine  of  cerebellar  intlux 
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because  his  critics  pointed  out  that  upon  complete  transverse 
lesion  of  the  cord  above  the  lumbar  enlargement  (whereby 
both  cerebral  and  cerebellar  inHuences  are  cut  off  from  the 
motor  centres  below  the  transverse  lesion),  the  knee  jerks  are 
accentuated,  and  that  the  legs  are.  or  soon  become,  rigid.  In 
consequence  of  Dr.  Charlton  Bastian's  recent  important 
researches  on  the  effects  of  total  transverse  lesion  of  the 
supra  lumbar  cord,  confirmed  as  they  are  by  Bowlby,  Thor- 
burn  and  Bruns  and  others,  demonstrating  that  a  state  occurs 
of  fiaccidity  of  the  legs  and  loss  of  the  knee  jerks,  and  now 
admitted  by  nearly  all  medical  neurologists  to  be  correct.  Dr. 
Hughlings  Jackson  has  now  reiterated  his  early  theory. 

In  my  patient  there  was  extremely  little  spasm  or 
rioiditv  unless  in  the  hand,  and  to  a  slioht  extent  in  the  foot. 

.  .. 

To  account  for  this  absence  of  spasticity,  I  am  of  the  opinion 
that  it  was  due  to  the  atrophy  of  the  right  cerebellar  hemis- 
phere, in  consequence  of  which  the  influx  of  stimuli  from  that 
organ  must  have  been  markedly  lessened  ;  hence  the  condition. 

In  some  cases  of  porencephaly  spasticity  is  a  marked 
feature,  in  others  the  reverse  is  the  case.  On  looking  over 
the  literature  to  observe  whether  it  was  possible  to  trace  any 
relationship  between  involvement  of  the  cerebellum  or  its 
absence,  and  absence  or  presence  of  spasticity,  I  found  that 
so  far  it  is  not  possible  to  arrive  at  any  definite  conclusion — 
so  few  of  the  case  reports  are  complete.  This,  however,  I 
may  say,  that  I  encountered  no  case  in  which  there  was  both 
extensive  atrophy  of  the  cerebellum  and  presence  of  well 
marked  spasticity.  I  would  point  out  to  future  workers  in 
this  field  that  careful  notes  be  taken  of  the  extent  of  spasm 
during  life  and  state  of  involvement  of  the  cerebellum  found 
post  mortem.* 

On  the  whole,  therefore,  I  am  inclined  to  believe  thcit 
probably  the  reason  why  we  have  marked  spasm  in  some 
cases  and  not  in  others,  is  due  to  the  non-involvement  or 
involvement,  respectively,  of  the  cerebellum. 

I  might  here  mention  that  in  cases  of  cerebral  diplegias, 
where  pathological  changes  are  confined  to  the  cerebral  cortex, 
the  cerebellum  being  intact,  a  condition  of  generalized  rigidity 

'  Mott  and  Tredyfold  have  pointed  out  that  wliere  the  lesion  afTecled  primarily 
the  optic  thalamus  or  internal  capsule  with  secondary  atro])hy  of  the  cortical  yrey 
matter,  th?y  found  that  atrophy  of  the  cerebellum  of  the  opposite  side  occurred,  but 
where  the  lesion  was  just  confined  to  the  cortex,  and  the  basal  ganglia  intact,  there 
was  no  atrophy  of  the  cerebellum. 
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is  a  marked  feature.  So  also  in  conditions  of  combined 
sclerosis,  the  presence  of  sj)asticity  is  an  early  sign  in  the 
majority  of  cases,  later  on  a  llaccid  state  and  absence  of  knee 
jerks  are  characteristic.  Two  cases  that  were  recently  under 
my  care  which  had  the  above  clinical  signs  showed  micro- 
scopically that  the  cerebellar  tracts  and  cerebellar  hemis- 
pheres were  under  certain  late  conditions  of  degeneration 
which  might  account  for  the  tkiccid  condition.  No  evidence 
of  deoeneration  of  the  lower  motor  neurones  was  to  be  seen. 


SUMMARY. 

Inasmuch  as  of  necessity  a  very  large  number  of  points 
have  been  touched  upon  in  the  preceding  study,  it  would  be 
well  if  I  attempted  here  to  summarise  my  main  findings  : — 

Clinical  HISTOK^■  : 

History  of  a  fright  to  mother  of  patient  at  about  eighth 
month,  with  history  ot  attempted  aborticjn.  Birth  of  patient 
normal  in  every  way. 

Rigidity  and  paresis  first  noted  about  second  week. 
General  backwardness  of  child  in  walking  and  talking.  At 
age  of  twenty  she  was  to  all  purposes  a  normal  woman. 
Married  twice,  no  family. 

At  or  about  age  of  sixty  deterioration  ot  mental  faculties 
began  to  show  themselves.  Never  had  any  history  of  fits  of 
any  kind.  Had  kyphotic  curvature  of  dorsal  vertebrae  with 
slight  dragging  of  right  foot.  Spasticity  of  little  account  save 
in  arm  and  hand  of  right  side. 

PATllOLoCilCAL  : 

A.  J/ic  Porencephalic  Cavity  and  He7nisplieres.  i.  A 
probable  primary  lesion  of  middle  cerebral  artery  (throm- 
bosis), the  occlusion  taking  place  immediately  after  the 
j)erforating  arteries  from  the  basal  ganglia  are  given  off. 
This  lesion  had  apparently  occurred  in  the  later  months  of 
t(etal  existence,  and  was  due  to  rupture  of  f(etal  vessels  in  the 
placenta.  The  lesion  was  followed  by  atrophy  and  destruction 
of  a  large  section  of  the  cerebral  cortex  on  th(^.  left  side  in  an 
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area  supplied  by  the  middle  cerebral  artery.  The  destruction 
was  more  extensiv-e  than  was  apparent  at  tirst  sight,  the 
cavity  being-  in  part  filled  in  by  the  puckering  and  collapse  of 
the  surrounding  tissue. 

I  am  not  inclined  to  believe  that  the  atrophy  of  the 
vessels  was  secondary  to  the  destruction  of  the  cortex. 

2.  The  porencephalic  cavity  thus  found  did  not  com- 
municate with  the  lateral  ventricles,  but  was  bounded  exter- 
nally by  the  arachnoid,  while  the  pia  lined  the  sides  and 
bottom  of  the  cavity. 

3.  The  existence  of  a  general  diffuse  atrophy  of  the 
cerebral  convolutions  of  the  left  side  (but  these  were  not 
simplified),  with  a  marked  lessening  of  the  large  pyramidal 
cells  and  of  the  projection  system  of  fibres,  especially  so  in 
what  remained  of  the  motor  region ;  the  association  fibres 
apparently  normal. 

4.  Right  hemisphere  normal  in  shape  and  structure  with 
an  increase  in  the  large  motor  cells. 

5.  Symmetrical  condition  of  the  bones  of  the  skull. 

6.  Dura  not  thickened  or  adherent. 

7.  The  corpus  callosum  apparently  normal  in  size. 

B.  Basal  Nitclei.  8.  The  left  caudate  and  lenticular 
nuclei  normal  in  size  and  fully  equal  to  their  fellows  of  the 
opposite  side. 

9.  General  atrophy  of  the  left  optic  thalamus,  there  being- 
marked  lessening  in  the  number  of  cell  bodies  and  of  nerve 
fibres  of  the  different  nuclei  present  in  that  body. 

10.  Marked  atrophy  and  absence  of  the  middle  and 
posterior  portion  of  the  internal  capsule. 

C.  Second  Nerve.  11.  The  left  superior  quadrigeminal 
body  less  in  size  than  the  one  on  the  right. 

12.  Left  inferior  quadrigeminal  body  presented  marked 
atrophy. 

13.  The  brachium  of  the  left  inferior  quadrigeminal  body 
showed  an  almost  complete  absence  of  fibres. 

14.  The  left  corpus  geniculatum  mediale  absent. 

15.  The  left  optic  tract  markedly  atrophied. 

16.  The  left  optic  nerve  was  found  smaller  in  calibre 
than  the  right,  certain  bundles  in  the  inferior  portion  being- 
very  markedly  atrophied,  and  there  was  present  an  increased 
amount  of  glial   tissue  between  all   the  bundles.      The  right 
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optic    nerve   showed   atrophy  of   its   central    bundles   with    a 
o-eneral  increase  of  j^lial  tissue. 

17.  The  red  nucleus  on  the  left  side  was  markedly 
smaller  than  that  on  the  right. 

D.  Cerebellum.  18.  The  left  superior  cerebellar 
peduncle  above  the  decussation  was  smaller  than  the  right, 
and  the  right  was  smaller  in  the  pontal  region. 

19.  Atrophy  of  the  right  dentate  nucleus  and  right 
cerebellar  hemisphere  with  lessening  in  the  number  ot  Pur- 
kinje  cells,  projection  fibres  and  molecular  layer  ;  association 
fibres  normal. 

20.  Marked  atrophy  of  the  lingula  on  the  right  side. 

E.  Pes.  21.  In  the  basis  pedunculi  there  was  well 
marked  atrophy  of  the  pyramidal  motor  fibres  of  the  left  side. 

22.  Atrophy  of  fibres  of  the  fronto-cerebro  cortico-pontal 
path  in  the  medial  portion  of  the  basis  pedunculi.  The 
fibres  of  the  temporo-cortico-cerebro-pontal  path  atrophied  in 
the  lateral  portion  of  the  crus,  and  though  not  quite  wanting 
here,  wholly  wanting  in  the  upper  part  of  the  pons. 

23.  Locus  niger  on  both  sides  seemed  normal. 

F.  Pons.  24.  Left  middle  and  inferior  cerebellar 
peduncles  were  much  larger  than  those  on  the  right. 

25.  A  large  number  of  pontal  nuclei  on  the  left  side 
were  absent,  tlieir  place  being  taken  by  glial  tissue. 

26.  The  posterior  longitudinal  fasciculus  is   smaller  on 

the  left  side. 

27.  The  left  olive  was  much    contorted,   but   otherwise 

appeared  normal. 

28.  The  nucleus  of  origin  of  all  cranial  nerves  on  the 
floor  of  the  fourth  ventricle  appeared  normal. 

29.  The  external  arcuate  fibres  of  both  sides  were  well 
developed  ;  marked  hypertrophy  of  the  arcuate  nucleus  on 
the  left  side. 

G.  Fillet.  30.  Slight  atrophy  of  right  nucleus  cuneatus, 
but  more  so  of  its  internal  nucleus  ;  nucleus  gracilis  distinctly 
atrophied. 

31.  Marked  lessening  of  internal  arcuate  fibres  of   the 

right  side. 

32.  Marked  lessening  in  size  of  the  interolivary  stratum 

of  left  side. 

y^.   The  lateral   internal   arcuate  fibres  were   normal  on 

both  sides. 
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34.  Marked  contraction  w^ith  sclerosis  of  the  inner  field 
of  Flechsig  on  the  left  side  seen  throughout  the  medulla. 

35.  The  left  lateral  fillet  was  markedly  sclerosed  and 
smaller  than  the  right  both  in  size  and  in  number  of  nerve 
fibres  present. 

36.  The  nucleus  of  the  lateral  fillet  on  the  left  side  was 
absent. 

T^y.  There  was  a  sclerosis  and  absence  of  the  nerve  fibres 
forming  the  most  medial  portion  of  the  left  median  fillet 
(motor).  There  was  further  a  general  sclerosis  affecting  the 
lateral  part  of  the  left  mesial  fillet,  with  associated  lessening 
in  size  and  number  of  the  component  fibres. 

H.  Medulla.  38.  As  under  normal  conditions,  the 
lemniscus  increased  in  size  as  it  progressed  upwards,  owing 
to  an  accession  of  fibres  from  the  sensory  nuclei  of  the 
medulla. 

39.  In  the  left  pyramidal  tract  in  the  medulla  only  a 
trace  of  fibres  were  to  be  seen. 

40.  In  the  right  side  of  the  pons  and  medulla  there  was 
present  a  sclerosed  tract  in  the  area  usually  occupied  by 
Gowers'  ascending  fasciculus. 

Cord  : 

I.  White  Matter.  41.  The  crossed  pyramidal  tract 
situated  on  the  right  side  of  the  spinal  cord  was  absent. 
Notwithstandino-  the  lono-  continuance  of  the  condition  there 

•         •  1  • 

were  still   recognizable  a  most  marked  sclerosis  in  the  region 
of  the  absent  fibres  of  this  tract. 

42.  The  crossed  pyramidal  tract  on  the  left  side,  while 
showing  abundant  well  formed  fibres,  showed  also  some 
diffuse  sclerosis. 

43.  The  direct  pyramidal  tract  on  the  left  side  was  found 
almost  completely  absent. 

44.  Goll  and  Burdach's  columns  normal. 

J.      Grey  Matter.     45.    Clark's  vesicular  column  normal. 

46.  The  anterior  horn  (grey  matter)  of  the  right  side 
was  altered  both  in  size  and  shape;  the  cell  bodies  were  more 
numerous  than  in  the  left  horns,  but  were  of  a  lower  type. 

47.  One  group  of  cell  bodies,  the  lateral  and  posterior 
external,  were  absent. 

48.  There  was  an  abnormal  arrangement  of  the  nuclei 
of  the  back  muscles  (commissural  group). 
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49.  Degenerate  tracts  in  the  antero-lateral  region  of  the 
cord  on  both  sides,  most  marked  in  upper  cervical  region, 

50.  In  this  case  we  have  a  large  number  of  superimposed 
neurones  affected,  numerically  greater  than  in  other  cases 
described.  This  may  be  due  to  the  age  the  patient  attained 
(seventy-six). 


I  desire,  in  conclusion,  to  express  my  deep  obligation  to 
Dr.  Adami  for  the  valuable  suggestions  and  advice  freely 
tendered  during  the  course  of  my  study  of  the  case,  and 
during  the  preparation  of  this  paper.  I  would  also  express 
my  sincere  thanks  to  Dr.  C.  F.  Martin  for  relinquishing  to 
me  the  full  study  of  the  case  ;  to  Dr.  Patrick  for  his  care  in 
producing  the  photographs  employed  as  illustrations  ;  and 
aoain  to  Dr.  Adami  for  aid  in  connection  with  the  diaorams 
here  Q-iven. 
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I.    INTRODUCTORY  AND  HISTORICAL. 

TH  E  subject  to  which  I  wish  to  draw  attention  in  the  pres- 
ent communication  is  one  that  has  hitherto  been  very 
inadequately  studied  although  it  presents  many  features  of 
clinical  and  pathological  interest.  Inasmuch  as  but  few 
examples  of  the  affection  are  recorded  one  might  conclude 
that  the  disease  is  rare.  It  is,  however,  probably  more  com- 
mon than  has  been  suspected  for  the  reason  that  as  it  is 
essentially  chronic  in  nature,  cases  requiring  years  for  their 
development,  continuous  observation  is  not  often  possible. 
And  further,  owing  to  certain  niceties  in  diagnosis  which 
perhaps  would  not  suggest  themselves  to  any  whose  attention 
had  not  been  specially  directed  to  the  existence  of  the  condi- 
tion, cases  are  no  doubt  often  confused  with  other  affections. 
The  disease  in  question,  like  all  others,  presents  minor 
points  of  variation  but  in  its  complete  development  is  character- 
ized by  the  formation  of  a  membrane  composed  of  dense  layers 
of  connective  tissue  of  a  peculiar  cartilaginous  appearance  upon 
the  various  serosae,  namely,  the  peritoneum,  pleura,  and  peri- 
cardium. The  fibrous  tissue  forming  the  membrane  in  question 
may  be  several  centimetres  thick  and  differs  from  the  loose  veil- 
like adhesions  so  often  met  with  on  serous  surfaces  in  that  it 
forms  a  continuous  stratified  layer  having  a  dense  opalescent 
appearance     somewhat    resembling    half-solidified    celloidin. 
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This  material,  wiiicli  has  by  some  observers  been  compared 
to  porcelain,  can  be  readily  peeled  off  the  subjacent  organs. 

The  viscera  enclosed  by  this  cuirass-like  growth,  from 
the  effects  of  pressure  and  diminished  nutrition,  not  only  show 
evidence  of  atrophy  and  degeneration,  but  in  some  instances 
may  even  be  fibroid.  The  organs  involved  are  the  liver, 
spleen,  lungs  and  heart.  Clinically  when  the  liver  is  the  part 
affected  (perihepatitis)  the  disease  is  marked  by  general  weak- 
ness, dyspnoea,  and  a  gradually  increasing  and  obstinate 
ascites.  Anasarca  comes  on  sooner  or  later  and  death  ensues 
frequently  from  some  acute  complication.  The  general 
resemblance  of  the  disease  to  atrophic  cirrhosis  of  the  liver  is 
striking  although  in  typical  cases  differential  diagnosis  is 
possible. 

The  object  of  the  present  study  is  to  determine  the  true 
nature  of  the  condition  and  to  establish  on  a  more  settled 
basis  the  relationship  of  such  local  conditions  as  chronic  peri- 
hepatitis and  perisplenitis  to  inflammation  of  the  serous  mem- 
branes in  General. 

One  cannot  but  be  struck  with  the  very  hazy 
notions  which  at  present  prevail  with  regard  to  the  sub- 
ject of  perihepatitis  chronica  and  its  allied  condition  "  Glis- 
sonian  "  cirrhosis.  The  truth  of  this  statement  is  readily 
proved  by  reference  to  the  most  recent  text-books  on  medi- 
cine, where  these  topics  receive  but  scant  consideration  ; 
indeed  the  information  supplied  is  put  forth  in  a  very  tenta- 
tive way  and  bears  evidence  in  many  instances  of  having 
been  copied  from  previous  writers  upon  the  subject  rather 
than  being  based  upon  personal  knowledge  of  the  condition. 
It  is  true  that  in  some  works  a  passing  reference  is  made  to 
the  fact  that  chronic  peritonitis  and  that  localized  form  of  it 
called  perihepatitis  may  be  part  of  a  generalized  inflammatory 
process  affecting  the  contiguous  serous  membranes,  but  as  to 
the  exact  nature  of  the  process  and  the  factors  governing  its 
development  we  are  left  in  darkness. 

No  doubt  much  of  this  haziness,  and  in  some  cases  even 
inaccuracy,  is  due  to  the  fact  that  the  literature  on  the  sub- 
ject is  very  scanty,  being  usually  but  little  more  than  a  record 
of  cases,  while  studies  on  the  part  of  the  pathologist  have 
been  lacking  or  at  least  inadequate.  From  a  study  of  two 
cases  here  recorded  for  the  first  time,  together  with  a  review 
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of  those   already   published,    I    shall    be  glad   if  I  can  ihrow 
additional  light  u[3on  the  subject  of  chronic   inllanmiation   of 
of  the  serous    membranes    and    present  the   various  factors 
somewhat  their  due  proportions. 

Some  difficulty  has  been  experienced  in  selecting  a 
name  that  shall  exi)ress  exactly  the  idea  of  a  chronic  inlUun- 
mation  characterised  by  hyperplastic  overgrowth  of  con- 
nective tissue  together  with  hyaline  metamorphosis.  The 
term  "  Polyorromenitis  "  from  the  Greek  'Orros  Scriuii, 
proposed  by  certain  Italian  authors  for  a  multiple  intlam- 
mation  of  the  serous  membranes  is  more  strictly  applicable  to 
an  acute  condition,  and  is  in  addition  falsely  derived  as  well 
as  being  utterly  barbarous.  The  term  "  Multiserositis 
Chronica  Hyperplastica"  or  "  Proliferans  "  is  perhaps  less  open 
to  objection  but  does  not  entirely  bring  out  the  combination 
of  progressive  overgrowth  with  hyaline  degeneration  which 
gives  the  disease  its  peculiar  character.  I  would,  therefore, 
suggest  "  Multiple  Progressive  Hyaloserositis  "  as  perhaps 
the  most  suitable  name  to  employ. 

While  no  doubt  chronic  hyperplastic  overgrowth  may  be 
confined  almost  entirely  to  the  liver  capsule,  it  is  in  the  vast 
majority  of  cases  part  and  parcel  of  a  generalised  lesion 
affecting  by  a  steady  progression  one  serous  membrane  after 
another.  Further,  whether  the  disease  is  primary  with  the 
liver  capsule  or  whether  that  organ  is  only  secondarily 
involved,  or  whether  again  it  entirely  escapes,  the  present 
study  will,  I  think,  show  that  in  all  varieties  the  process  is 
essentially  of  the  same  nature.  Although  for  years  the 
condition  of  chronic  perihepatitis  has  been  recognized  by 
clinicians  yet  even  now  its  import  is  not  fully  grasped.  As 
will  be  seen  later  most  of  the  cases  of  this  disease  have 
been  recorded  under  the  names,  "  Diffuse  Chronic  Hyper- 
plastic Perihepatitis,"  "Chronic  Deforming  Perihepatitis"  or 
"  Zuckeroussleber,"  all  terms  which  suoQ;est,  thouoh  in  manv 
cases  erroneously,  a  lesion  primarily  affecting  the  liver. 

Stray  references  to  the  condition  in  the  literature  are  met 
with  as  far  back  as  1852.  In  that  year  BudcK'^  notes  having 
observed  cases  of  chronic  perihepatitis  and  thought  that 
the  diminution  in  size  and  increased  consistency  of  the  liver 
together  with  the  ascites,  were  due  to  the  contraction  of  the 
investing    fibrous    membrane.      Bamberger*^    relates    having 
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seen  two  cases  in  which  the  compression  of  the  Hver,  from 
thick  contracting  exudate  upon  its  surface,  led  to  contraction 
of  the  organ  and  all  the  signs  of  an  interstitial  inflammation 
for  which  it  was  mistaken.  Thierfelder'^'  states  that  in  rare 
cases  the  greatly  thickened  serosa  of  the  liver  forms  a  thick 
capsule,  which  from  its  concentric  contraction  seems  to  have 
a  great  deal  to  do  with  the  compression  of  the  blood  vessels 
of  the  parenchyma  as  well  as  the  increased  amount  of  con- 
nective tissue,  but  it  is  not  clear  from  his  description  whether 
he  is  referring  to  cases  of  perihepatitis  apart  from  the 
condition  of  interstitial  fibrosis  or  not.  Hamboursin^'*^  and 
Weiss*^^  have  also  described  cases  falling  under  this  category 
to  which  reference  will  be  made  shortly.  To  Curschmann'^^ 
belongs  the  credit  of  emphasizing  the  resemblance  of  chronic 
perihepatitis  to  atrophic  cirrhosis  of  the  liver.  This  observer 
drew  special  attention  to  the  peculiar  deposit  more  especially 
as  it  affected  the  liver,  a  condition  to  which  he  gave  the  name 
of  "  Zuckeroussleber"  or  "  Icino--Liver,"  on  account  of  its 
resemblance  to  the  sugar  upon  a  cake.  He  was  the  first  to 
point  out  that  chronic  perihepatitis  differed  from  atrophic  cirr- 
hosis of  the  liver  in  that  the  onset  was  often  acute  followed 
by  a  characteristically  chronic  progression  alternating  with 
periods  of  latency  during  which  the  physical  signs  remained 
stationary.  Clinically  the  most  striking  features  were  slight 
general  weakness,  shortness  of  breath,  and  a  gradually 
increasing  and  refractory  ascites. 

Since  this  classical  paper  appeared  several  more  or  less 
typical  instances  have  been  recordeci  of  this  affection  of  the 
serous  membranes,  notably  by  Vierordt^^-',  Riedel''°\  Hale 
Whiie^"\  Rumpf'^3t^  Pick^^"*',  Schupfer*'^),  Siegert"^\  Schmalz 
and  Weber''^'  and  Rose^'^\  As  has  been  hinted  Curschmann 
deals  with  the  subject  from  the  standpoint  of  perihepatitis 
and  in  this  has  been  followed  by  the  majority  of  the  German 
authors.  This  is  perhaps  but  natural  since  cases  as  they  meet 
the  clinician  probably  always  present  a  chronic  perihepatitis 
as  the  dominant  feature.  In  fact  it  is  only  this  particular 
localisation  of  the  affection  that  can  give  rise  to  the  symptom- 
complex  to  which  Curschmann  drew  attention.  In  addition, 
however,  to  the  "  Zuckergussleber  "  type  of  Curschmann  with 
its  characteristic  train  of  symptoms;  cases  exist,  as  I  shall 
show,   that  clinically  are  much    more    obscure  owing   to  the 
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peculiar  distribution  of  the  lesions,  and  yet  in  point  ot"  etiology 
and  pathogeny  fall  under  the  same  general  head.  Such  an 
one  is  that'' reported  by  Packard^^°^  in  a  patient  suffering  from 
atrophic  cirrhosis  of  the  liver. 

For  the  clinical  notes  of  the  following  cases  I  am 
indebted  to  Professor  James  Stewart  and  to  Dr.  W.  F. 
Hamilton.  These  are  recorded  here  for  the  first  time,  and 
represent  both  the  above-mentioned  varieties  of  the  affection. 
The  second  example  not  being  of  the  perihepatic  variety  is 
dealt  with  later  under  the  section  on  Etiology. 

II.    A    STUDY    OF    A    CASE    OF    ZUCKERGUSSLEBER. 

Mrs.  M.  M.,  fet.  48,  was  admitted  to  the  Royal  Victoria  Hospital 
under  Dr.  W.  F.  Hamilton,  on  April  19th,  1900.  It  was  impossible  to 
obtain  any  clinical  notes  as  the  patient  died  within  twenty  minutes  of 
admission  to  the  hospital.  The  physician  who  sent  her  in  was  also 
unable  to  give  any  details.  All  that  could  be  learned  was  that  she  had 
been  sick  for  two  years  with  weakness,  shortness  of  breath,  palpitation 
of  the  heart  and  very  extreme  anasarca. 

The  autopsy  was  performed  one  hour  after  death  by  Prof.  Adami 
and  Dr.  A.  G.  NichoHs. 

The  body  was  that  of  a  middle-aged  woman  of  rather  large  frame, 
with  the  usual  signs  of  death.  Post-mortem  rigidity  was  just  beginning  ; 
the  dependent  portions  of  the  body  were  already  slightly  livid  ;  the  ves- 
sels upon  the  face,  neck  and  forehead  v.'ere  greatly  distended.  The 
body  as  a  whole  was  extremely  oedematous,  even  the  face  being  exceed- 
ingly puffy.  The  abdomen  was  greatly  distended  and  there  was  fluctua- 
tion^ The  skin  was  glistening  and  tense  ;  numerous  large  vesicles  filled 
with  clear  fluid  were  present  over  the  middle  of  the  right  leg  and  also 
over  both  knees  from  which  serum  was  exuding.      The  body  was  quite 

warm.  ,       ,      1  n 

On  making  the  first  incision  it  was  found  that  the  body  wall  was 
extensively  infiltrated  with  clear  fluid,  which  poured  out  very  rapidly 
and  in  great  profusion  so  that  the  tissues  quickly  became  much  less 
turgid.  The  liberation  of  the  fluid  was  so  extensive  that  the  abdominal 
cavTty  after  being  emptied  had  to  be  emptied  again  five  times  in  succes- 
sion ;  the  tissues  simply  poured  fluid. 

Thorax:  Slight  oedema  of  the  larynx.  On  opening  the  thorax 
everything  was  found  matted  together  so  that  the  thoracic  and  abdom- 
inal organs  were  removed  en  masse.  The  upper  portions  of  both  lungs 
were  adherent,  but  the  adhesions  could  be  separated  by  the  hand.  The 
lower  lobes  were  each  enclosed  in  dense  white  gristly-looking  deposit 
varying  from  .5  to  3  cm.  in  thickness  together  with  firm  adhesions  to 
the  dia'phragm.  In  this  deposit,  more  especially  over  the  diaphragm- 
atic aspect  of  the  right  lung,  were  large,  irregular  cystic  spaces  con- 
taining fluid.  The  lungs  were  also  firmly  adherent  by  this  dense 
material  to  the  external  pericardium. 
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Left  Lung  :  Weight,  410  grms.,  rather  smaller  than  normal,  show- 
ing a  few  tags  of  adhesion  at  the  apex.  The  surface  of  the  lower  lobe 
was  densely  enveloped  in  a  white  hyaline-looking  material  of  cartilagi- 
nous consistency  and  of  somewhat  translucent  appearance.  In  places  this 
was  about  6  mm.  thick,  but  towards  the  posterior -border  of  the  lung 
was  from  3  to  5  cm.  in  thickness.  In  this  exudate  were  spaces  filled 
with  clear  fluid  and  in  addition  considerable  calcareous  deposit  had 
taken  place.  On  section  the  lung  was  firm,  greyish  in  color  and  showed 
chronic  oedema.  The  bronchial  cartilages  were  ossified  ;  the  lower  lobe 
of  the  lung  was  compressed  and  airless. 

Right  Lung-  290  grms.,  very  small,  similar  to  left,  also  enveloped 
over  the  lower  portion  by  dense  cartilaginous  material. 

Heart:  275  grms.,  relatively  small.  The  pericardium  was  firmly 
adherent  everywhere,  the  adhesions  being  so  firm  about  the  vessels  that 
they  had  to  be  separated  with  the  knife.  These  adhesions  were  fibrous 
in  character  and  not  white  and  hyaline  like  those  over  the  lungs  ;  the 
right  ventricle  was  distinctly  hypertrophied,  the  wall  measuring  1 1  mm. 
in  thickness.  The  mitral  orifice  admitted  the  tips  of  three  fingers  ;  the 
valve  normal  ;  thickness  of  left  ventricle  17  mm.  The  coronaries  were 
normal  ;  the  muscle  was  pale  brown  and  firm.  Tho  aorta  was  relatively 
large  with  some  fibroid  thickening  and  fatty  change. 

Abdovieii-  The  abdomen  contained  6,000  cc.  of  fluid  and  was 
enormously  distended  ;  the  fluid  was  pale,  clear,  straw  colored  and 
serous  in  character,  clotting  rapidl}-.  The  parietal  peritoneum  was 
markedly  thickened  with  numerous  adhesions.  The  two  largest  bands  of 
adhesions  extended  between  the  great  omentum  and  the  left  ovary  and 
body  of  the  uterus  ;  there  were  numerous  other  adhesions  between  the 
various  coils  of  the  ileum.  The  mesentery  was  distinctly  shortened 
and  thickened  and  as  a  consequence  the  intestines  did  not  float  upon 
the  contained  fluid  but  lay  bunched  up  along  the  vertebral  column. 
The  thickening  of  the  parietal  peritoneum  extended  round  the  sides  and 
over  the  lower  surface  of  the  liver  so  that  the  peritoneal  cavity  prac- 
tically stopped  at  the  edge  of  the  ribs  ;  the  thickened  membrane  was  firm 
and  of  a  somewhat  tallowy  appearance  very  like  that  seen  in  the  pleural 
cavity.  The  great  omentum  was  scarcely  recognizable  as  such  as  it 
formed  an  angular  mass  5  cm.  x  5  cm.  and  2  cm.  thick.  It  contained 
several  cysts  full  of  clear  fluid. 

The  Stornach  was  small,  containing  a  considerable  quantity  of 
clear  fluid  tinged  with  blood.  2  cm.  below  pyloric  ring  was  a  sharply 
defined  crateriform  duodenal  ulcer,  11  mm.  in  diameter  and  5  mm.  deep, 
having  a  chronic  appearance.  The  ulcer  had  eroded  through  all  the 
walls  and  the  floor  was  formed  by  adhesions. 

Intestines :  The  small  intestines  were  short,  the  rugae  pronounced  ; 
the  walls  of  the  appendix  were  much  thickened,  though  free  from 
adhesions  ;  the  mesenteric  glands  were  fairly  firm  and  somewhat 
reddened  ;  large  intestines  normal. 

Liver :  1070  grms.  The  organ  was  small,  edges  rounded  with 
adhesions  everywhere  ;  there  was  a  great  hyaline  thickening  of  the 
capsule  more  especially  alonsf  the  lower  aspect.  In  consequence  of  this 
the  gall-bladder  was  scarcely  recognizable  and  the  normal  lobation  of 
the    liver    was    obscured.       The    eall-bladder   was   found    as   a   narrow 
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channel,  4  cm.  x  1 1  mm.,  with  pale  walls.  On  section  the  liver  was 
brown,  with  no  evidence  of  cirrhosis — a  condition  presumably  of  brown 
atrophy. 

Spleen:  165  g-rms  ;  about  normal  size;  the  capsule  was  greatly 
thickened,  being  converted  into  a  whitish  hyaline  material  similar 
to  that  found  upon  the  liver  ;  the  organ  was  completely  tied  up  in  the 
the  gastro-splenic  omentum  ;  one  or  two  calcareous  plaques  were 
present  on  the  surface  ;  ox\  section  the  organ  was  firm. 

Pancreas :     90  grms.      Firm  and  contracted. 

Suprarenals :     Small  and  fatty. 

Left  Kidney :  100  grms  ;  right,  90.  Surface  of  kidneys  distinctly 
g-ranular,  cortex  of  irregular  breadth  ;  organs  pale  on  section.  Renal, 
mesenteric  and  other  abdominal  arteries  sclerosed.  Firm  old  adhesions 
about  the  ovaries  and  posterior  wall  of  the  uterus. 


MICROSCOnCAL    EXAMINATION. 

Sections  were  hardened  in  Formol-jMliller  and  mounted 
in  celloidin.  A  considerable  number  of  sections  from  each 
organ  were  made  and  stained  by  Hai^matoxyHn,  Ha^motoxylin- 
Eosin,  Van  Gieson,  and  by  the  Carbol- Thionin  and  the  Gram- 
Weigert  methods  for  bacteria. 

Heart:  Haematoxylin  preparation: — Epicardium  rather  fatty,  with 
a  slight  grade  of  fatty  infiltration  of  the  muscle  ;  fat  cells  were  opaque, 
somewhat  stained  and  atrophic.  The  muscle-fibres  were  small  and 
thin,  the  nuclei  small  and  striation  faint.  The  condition  was  that  ot 
advanced  brown  atrophy. 

Carbol-Thionin  :  In  addition  to  the  previously  mentioned  condition 
occasional  '  mast-zellen  '  were  seen  ;  numerous  bacteria  were  present  in 
the  epicardial  fat.  These  consisted  of  rather  long  bacilli  with  blunted 
ends  ;  rounded,  short,  thick  bacilli  with  pointed  ends,  diplo-bacilli  and 
diplo-cocci;  none  were  present  in  the  deeper  portions  of  the  tissue. 

Gram-Weigert  :     No  bacteria  seen. 

Lung  :  Haematoxylin  : — The  fibrous  investment  enclosing  the  organ 
was  composed  of  both  the  visceral  and  parietal  layers  of  the  pleura 
which  were  adherent  and  much  thickened,  the  line  of  demarcation 
between  the  two  portions  being  clearly  indicated.  Beginning  at  the 
parietal  region  the  tissue  was  composed  of  a  moderately  thick  layer  of 
fat-cells  together  with  medium-sized  blood  vessels  ;  the  fat  had  an 
atrophic  appearance  and  the  nuclei  were  more  prominent  than  usual. 
In  the  deeper  portions  of  this  layer  surrounding  the  blood  vessels  were 
small  collections  of  inflammatory  leucocytes  or  rather  small  round  cells; 
most  of  these  were  mononuclear  but  some  were  polymorphonuclear. 
The  appearance  suggested  a  chronic  progressive  inflammation.  Below 
this  portion  was  a  very  thick  layer  composed  of  parallel  laminae  of 
fibrous  connective  tissue  ;  the  nuclei  were  moderately  numerous,  long 
and  narrow.  This  layer  contained  numerous  fine  newly-formed  capil- 
laries. No  fibroblasts  nor  leucocytes  were  present,  and  it  presented  all 
the  appearances  of  adult  fibrous  tissue.      Hyaline  change   was   present 
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but  not  to  anything  like  the  degree  of  that  on  the  liver.  In  the  deeper 
layer,  nearest  the  lung,  the  tissue  was  vascular,  the  nuclei  being  more 
infrequent  and  at  one  portion  the  connective  tissue  presented  an  appear- 
ance very  similar  to  mucinous  degeneration,  being  pale  and  composed 
of  interlacing  delicate  fibrillae  in  which  were  rather  large  mononuclear 
cells,  some  rounded,  others  bipolar.  Closer  investigation,  however, 
showed  that  the  condition  was  one  of  hydropic  infiltration  rather  than  a 
mucinous  degeneration  ;  several  wavy  bands  having  a  homogenous  and 
rather  granular  appearance  resembling  hyaline  material  were  also 
noted. 

Just  below  this  layer  was  still  another  of  dense  fibrous  tissue,  but 
rather  more  cellular  like  the  first.  In  this  were  also  seen  numerous 
newly-formed  capillaries.  The  connective-tissue  fibrils  were  consider- 
ably interlaced.  Last  of  all  was  the  layer  of  the  visceral  pleura  recog- 
nized by  the  peculiar  arrangement  of  the  fibres,  the  well-formed  blood 
vessels  .and  the  patches  of  anthracosis.  This  layer  was  practically 
normal. 

Coming  to  the  lung  tissue  itself,  just  beneath  the  pleura  were 
numerous  small  areas  of  collapse  alternating  with  emphysema.  The 
alveolar  walls  in  the  interlobular  septa  were  more  fibrous  than  usual  ; 
the  bronchial  mucosae  were  well  preserved  and  the  lumina  contained 
mucous  exudate  and  a  few  leucocytes.  The  blood  within  the  vessels 
showed  moderate  leucocytosis  of  the  polymorphonuclear  variety.  In  the 
alveolar  spaces  were  numerous  catarrhal  cells  loaded  with  anthracotic 
and  blood  pigment  ;  there  was  no  special  congestion. 

Carbol-Thionin  :  Sections  showed  the  same  features  as  the  last 
with  the  addition  that  numerous  "  mast-zellen  "  were  seen  in  the  most 
superficial  layer  of  the  fibrous  deposit  ;  these  were  absent  in  the  more 
fibrous  layers  and  scanty  in  the  visceral  pleura.  Numerous  bacteria 
were  seen,  particularly  in  the  superficial  pleural  layer.  The  deeper  por- 
tions of  the  fibrous  investment  were,  however,  free.  In  the  alveoli, 
bronchi  and  blood  vessels  were  seen  numerous  bacteria  consisting  of 
delicate  long  bacilli,  coarser  bacilli  with  rounded  ends,  diplo-bacilli  and 
diplo-spherules  ;  those  in  the  alveolar  spaces  were  entangled  in  the 
mucous  or  enclosed  within  catarrhal  cells,  thus  pointing  to  a  vital  pro- 
cess. Those  in  the  blood  vessels  were  very  scanty  and  did  not  form 
emboli. 

Gram-Weigert  :     No  bacteria  noted. 

Liver:  Hematoxylin:  —  Sections  were  taken  from  the  capsular 
portion  and  from  different  portions  of  the  liver  substance.  The  super- 
ficial sections  presented  a  dense  deposit  of  fibrous  tissue  upon  the 
capsular  surface  ;  this  was  laid  down  in  well-defined  parallel  laminae. 
The  tissue  was  very  dense  and  the  nuclei  relatively  few.  Blood  vessels 
were  absent  except  in  the  deeper  layer.  With  the  high  power  the  nuclei 
appeared  to  be  lying  in  small  fissures,  though  this  was  probably  an 
artefact.  The  fibrillse  were  much  swollen  and  presented  a  dense  hyaline 
appearance,  translucent  and  almost  structureless,  somewhat  different 
from  that  of  the  thickened  pleurae.  For  the  most  part  the  fibres  were 
simply  attached  to  the  Glisson's  capsule  so  that  the  relative  boundaries 
were  readily  made  out,  but  here  and  there  there  was  actual  fusion  of  the 
two   and    the    layers    were    practically    indistinguishable.      In    several 
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places  there  were  spaces  to  be  seen  between  the  capsule  and  the  invest- 
ing" membrane  lined  with  flattened  endothelial  cells.  Some  of  these 
contained  lymphocytes  and  polymorphonuclear  leucocytes  and  appeared 
to  be  lymph  spaces. 

The  Glisson's  capsule  itself  was  a  lillle  thickened,  dense  looking-, 
and  was  thrown  into  shallow  folds.  Here  and  there  between  the 
Glisson's  capsule  and  the  fibrous  investment  were  small  collections  of 
leucocytes  and  similar  masses  could  be  seen  just  beneath  the  capsule  ; 
These  were  in  no  way  striking-  in  amount.  The  liver  tissue  proper 
showed  the  following  characters  in  all  the  preparations  : — 

There  was  considerable  atrophy  of  the  parenchyma  as  shewn  by 
the  fact  that  the  hepatic  cells  in  places  were  small  and  shrunken-looking, 
the  capsule  was  wrinkled  and  the  portal  sheaths  were  relatively  more 
numerous  than  usual.  Certain  of  the  liver  cells  showed  slight  fatty 
degeneration,  especially  near  the  capsule  ;  there  was  slight  irregular 
congestion  of  the  organ.  The  portal  sheaths  were  unitormly  rather 
large  and  prominent,  the  fibrous  tissue,  how'ever,  was  very  dense  and 
there  were  no  fibroblasts,  leucocytes  or  pseudo-bile  capillaries  to  be 
seen  so  that  the  thickening  was  not  due  to  cirrhosis,  but  was  certainly 
relative.  Blood  vessels  aiid  bile  passages  were  normal.  The  liver  cells 
were  slightly  pigmented. 

Carbol-Thionin  : — Hosts  of  bacteria  were  present  upon  the  outer 
portion  of  the  fibrous  layer  ;  none  were  seen  in  the  deeper  portions  ;  the 
vessels  were  free  from  germs.  The  blood  showed  marked  polymor- 
phonuclear leucocytosis. 

Gram-Weigert  : — No  bacteria  seen. 

Sections  stained  by  the  special  method  for  tubercle  bacilli  failed  to 
show  them. 

Spleen:  Hcematoxylin  : — The  spleen  atrophied,  the  trabeculte  being 
relatively  more  numerous  than  usual  ;  the  capsule  was  irregularly 
thickened  and  covered  with  tags  of  old  adhesions.  The  thickening  ot 
the  capsule  was  due  to  a  proliferation  of  fibrous  tissue,  but  more 
cellular  than  in  the  case  of  the  pleurje  and  the  Glisson's  capsule.  No 
hyaline  or  other  degeration  was  observed.  The  Malpighian  bodies  and 
the  spleen  pulp  showed  no  abnormality. 

Carbol-Thionin  :  In  the  blood  vessels  were  great  numbers  of 
bacteria  consisting  of  coccoids,  short  ovoids,  diplococci,  stumpy 
bacilli  with  pointed  ends,  and  a  larger  thick  bacillius  with  rounded 
ends.      The  spleen  pulp  was  free. 

Gram-Weigert  :     No  bacteria  noted. 

No  tubercle  bacilli  were  found  on  special  staining. 

Mesenteric  Glands:     All  sections  showed  hyperplasia  ;   no  bacteri 
were  observed. 

Pancreas:  Hematoxylin  : — The  tissue  was  well  preserved,  well 
stained  and  apparently  normal. 

Carbol-Thionin  :  A  w^hite  thrombus  was  present  in  one  of  the  larger 
vessels  ;  bacteria,  chiefly  rather  long  delicate  bacilli  with  rounded  ends 
slightly  curved  and  sometimes  forming  filaments  w^ere  found  in  many 
vessels  together  with  occasional  large  cocci.  In  the  ducts  and  the 
interstitial  tissue  were  numerous  delicate  bacilli  varying  greatly  in 
length. 
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Gram-Weigfert  :      No  bacteria. 

Suprarenal :  Hematoxylin  : — Organ  of  normal  size,  the  medullary 
portion  congested  ;  there  was  a  moderate  amount  of  fatty  degeneration 
of  the  cortex  and  some  pigmentation  of  the  medulla.  The  capsule  was 
slightly  thickened  and  in  places  the  normal  appearance  of  the  capsule 
could  be  made  out  with  a  distinctly  marked  layer  of  very  vascular  newly 
formed  fibrous  tissue  lying  upon  it  ;  there  was,  however,  in  this  portion 
no  evidence  of  lamination  or  hyaline  degeneration  of  this  extra  tissue. 
A  few  of  the  arterioles  within  the  surrounding  fat  showed  marked 
thickening  of  their  middle  coats  with  some  narrowing  of  the  lumina. 

Carbol-Thionin  : — Numerous  rather  long  thin  bacilli  with  rounded 
and  often  slightly  bulging  ends  were  present  in  the  capsule  deep  down 
between  the  lobules  of  the  gland  and  apparently  due  to  an  extension  of 
infection  from  the  peritoneal  cavity. 

Gram-Weigert  : — No  bacteria  seen. 

Kidney:  Haematoxylin  : — The  organ  was  considerably  congested 
throughout  ;  just  beneath  the  capsule  were  a  few  areas  of  round-celled 
infiltration,  the  fibrous  connective  tissue  was  not  on  the  whole  much 
increased  ;  only  along  the  larger  vessels  was  there  any  considerable 
evidence  of  fibrous  hyperplasia.  A  few  of  the  glomeruli  showed  fibrous 
degeneration  and  pericapsular  cirrhosis.  The  epithelium  of  the  secret- 
ing tubules  was  cloudy  ;  and  certain  of  the  straight  tubules  were  con- 
siderably dilated  and  the  lining  cells  flattened  as  if  from  obstruction; 
certain  of  the  medium  sized  arterioles  showed  distinct  thickening  of  the 
intima. 

Carbol-Thionin  :     No  bacteria. 

Gram-Weigert  :      No  bacteria. 

Bacteriological  Examination  :  Agar  cultures  from  the  peritoneal 
fluid,  pericardial  fluid  and  heart-blood,  sterile.  Agar  cultures  from 
the  Spleen  gave  a  bacillus  of  the  Colon  group.  Broth  culture  from 
liver,  pure  growth  of  staphylococcus   pyogenes  albus. 


ANATOMICAL    DIAGNOSIS. 

Chronic  Hyperplastic  Inflammation  of  the  Serous  Membranes,  particu- 
larly  of  the  Pleurse,  the  Abdominal  Cavity,  and  to  a  less  extent  the  Peri- 
cardium ;  Chronic  Proliferative  Perihepatitis  and  Perisplenitis ;  Adherent 
Pericardium ;  Bilateral  Pleural  Adhesions ;  Atrophy  and  Chronic  (Edema 
of  Lungs  ;  Acute  Bronchitis  ;  Brown  Atrophy  of  Heart  and  Liver  ;  Hyper- 
trophy of  the  Right  Ventricle  ;  Slight  Atheroma  of  Blood  Vessels ;  Slight 
Chronic  Interstitial  Nephritis ;  Extreme  Ascites  and  General  Anasarca ; 
Chronic  Duodenal  Ulcer ;  Terminal  Infection. 

A  study  of  this  case  shows  very  clearly  that  the  chronic  pre- 
liferative  process  upon  the  serous  membranes  is  of  Cursch- 
mann's  "zuckerguss"  tvpe.  Owin^'  to  the  unfortunate  defici- 
ency in  clinical  data  I  am  unable  to  say  in  what  special  way 
the  affection  developed,  but  the  history  so  far  as  we  know  it, 
the  enormous  ascites,  the  absence  of  cirrhotic  chanc^'^s  in   the 
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liver  aiul  the  characlcristic  hyaline  ihickcMiini^'  of  the  serosee, 
prc)\e  it  to  be  a  typical  exam])le  ot  the  condition. 

TIIKORIES  AS  TO  CAUSATION. 

Before  passing  on  to  the  consideration  of  the  recorded 
cases,  in  order  to  guide  us  in  the  critical  analysis,  it 
will  be  well  to  refer  briefly  to  the  main  views  advanced  as  to 
the  nature  of  the  "zuckerguss"  condition. 

The  majority  of  authors  regard  the  process  as  an  inflam- 
matory one.  Curschmann  pointed  out  the  acute  onset  with 
inflammatory  symptoms  in  his  case  and  the  most  careful 
observers  since  his  time  have  explained  the  condition  in  the 
same  way.  As  will  be  seen,  my  own  studies  strongly 
corroborate  this  conclusion.  More  than  a  passing  interest, 
however,  attaches  to  the  views  of  Pick  (loc.  cit.)  inasmuch  as 
they  diverge  widely  from  those  of  the  majority.  Under  the 
term  "  Pericarditic  Pseudo-Cirrhosis  of  the  Liver"  Pick 
describes  a  condition  in  which,  owing  to  the  presence  of  peri- 
cardial synechias,  there  develope  not  the  usual  signs  of 
general  circulatory  disturbance  but  rather  a  marked  stasis  in 
the  liver  and  portal  circulation,  leading  to  cyanotic  atrophy 
and  induration  of  the  liver  with  marked  ascites.  In  his 
opinion  the  ascites  and  the  "zuckerguss"  condition  of  the 
various  organs  are  due  to  cardiac  cirrhosis  of  the  liver.  Into 
this  category  of  "pericarditic  pseudo-cirrhosis"  Pick  would 
place  the  cases  of  Curschmann  and  Rumpf  In  how  far  his 
contention  is  correct  will  be  gathered  from  what  follows. 

Brief  reference  also  should  be  made  at  this  point  to  the 
views  of  Hale  White'"'.  He  has  recorded  twenty-two  cases  of 
chronic  perihepatitis  occurring  at  Guy's  Hospital,  and  points 
out  the  close  association  of  chronic  peritonitis  with  the  con- 
dition. Owing  to  the  frequent  presence  of  granular  nej:)hritis 
in  these  cases  he  is  of  the  opinion  that  chronic  nephritis 
is  the  most  important  etiological  factor  in  the  production  of 
the  peritonitis.  In  looking  up  his  paper  I  find  that  his  cases 
are  unfortunately  only  reported  in  outline  so  that  it  is  usually 
not  at  all  clear  whether  the  chronic  perihepatitis  to  which  he 
refers  was  the  sole  lesion  or  whether  other  serous  membranes 
were  affected  as  well.  Only  two  of  his  cases,  those  included 
in  «jur  list,  can  be  placed  with  fair  certainty  in  the  class  of  pro- 
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gressive  multiserositis,  and  these  are  inadequately  reported 
for  our  purpose.  His  cases  occurred  between  the  ages  of 
twenty-nine  and  sixty-eight.  The  proportion  of  males  to 
females  affected  was  thirteen  to  eight.  Gout  was  present 
in  four  cases ;  a  gouty  family  history  in  two  ;  tuberculosis 
in  one  ;  alcoholism  in  six  cases  ;  and  syphilis  in  three. 
Peritonitis  was  present  in  seventeen  instances  and  was 
never  found  to  be  due  to  tuberculosis  or  new  growth.  Jaun- 
dice was  rare.  The  kidneys  were  granular  in  nineteen 
instances  ;  normal  in  two,  and  amyloid  in  one.  Ascites  was 
a  constant  feature.  With  regard  to  the  peritoneum  and 
omentum,  he  gives  one  description  as  a  sample  of  all  cases  : 
"The  peritoneum  is  converted  into  a  thick,  tough  layer, 
matting  all  the  intestines  together  and  covering  them  with  a 
thick,  fibrous  apron.  The  omentum  was  all  matted  up  into 
a  thick  lump,  two  inches  broad,  below  the  stomach."  Peris- 
plenitis was  present  in  fourteen  cases  and  in  only  two  was  it 
said  to  be  absent.  The  liver  was  usually  found  to  be  small 
but  never  cirrhotic;  in  two  cases  it  was  amyloid.  Hale  White 
does  not  think  that  the  ascites  in  these  cases  is  due  to  pressure 
upon  the  intra-hepatic  portal  radicals,  for  in  no  case  did  he 
find  the  portal  vein  dilated,  but  rather  that  the  condition  is 
due  to  chronic  peritonitis. 

It  is  evident  from  the  description  given  of  the  morbid 
aj)pearances  that  Hale  White's  cases  are  to  be  regarded  as 
examples  of  chronic  perihepatitis  and  most  of  them  as 
"  Zuckergussleber"  ;  the  thickening  of  the  liver  capsule,  the 
chronic  peritonitis  and  the  matted-up  omentum,  together  with 
the  ascites,  seem  clearly  to  indicate  this  condition,  so  that  his 
conclusions  are  important  so  far  as  they  go.  His  views  as 
to  the  causative  value  of  chronic  nephritis  in  these  formative 
inflammations  are  worthy  of  consideration,  as  his  experience 
seems  to  differ  in  this  respect  from  that  of  the  other  authori- 
ties, and  the  relationship  which  he  suggests  is  not  even  hinted 
at  in  work  hereto  published.  A  study  of  the  x-arious  cases 
recorded,  abstracts  of  which  are  now  given,  will,  I  think, 
clear  up  these  debatable  points. 

In  addition  to  the  case  just  recorded  I  have  been  able  to 
collate  thirteen  more  for  the  purposes  of  this  research 
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Case   I.      (^Hamboiirsin.) 

A  female,  ajt.  28.  Patient  was  attacked  first  with  disturbance  of 
digestion,  pain  in  epigastrium  and  gradually  increasing  ascites.  When 
admitted  into  the  hospital  the  ascites  was  enormous,  and  there  was 
great  enlargement  of  the  liver  ;  the  heart  was  normal  and  there  was  no 
fever.  Paracentesis  was  repeatedly  performed.  Later,  cyanosis  of  the 
face,  d}  spncea  and  hypertrophy-  of  the  heart  set  in.  Autopsy.  —  Liver 
enclosed  in  a  capsule  i  cm.  thick,  of  caf-tilaginous  hardness  ;  tjie  organ 
was  small,  congested,  with  rounded  edges  and  there  was  some  thickening 
of  the  interlobular  connective  tissue.  The  right  lung  was  adherent  at  its 
base,  and  the  right  side  of  the  heart  adherent  to  the  base  of  the  peri- 
cardium.     The  pericardium  contained  fluid,  and  there  was  great  ascites. 

Case  II.     (Weiss.) 

A  female,  aet.  14.  History  of  typhoid  fever  one  year  before  onset. 
The  first  symptoms  were  shortness  of  breath  and  gradually  increasing 
ascites.  The  liver  was  greatly  swollen,  the  spleen  slightly  so.  There 
was  exudation  into  the  right  pleural  cavity.  Digestive  tract  normal. 
The  pleurisy  and  ascites  remained  constant  in  amount.  The  dyspnoea 
necessitated  repeated  punctures.  There  was  moderate  oedema  of  the 
extremities  before  death,  which  ensued  from  pneumonia.  Autopsy. — 
Peritoneum  greatly  thickened,  particularly  over  the  liver  ;  the  liver  and 
spleen  were  adherent  to  the  diaphragm.  Both  were  enlarged.  Dense 
fibrous  adhesions  existed  between  the  heart  and  the  pericardium.  There 
was  sero-fibrinous  exudate  in  the  right  pleura  and  the  right  lung  was 
compressed.  The  left  pleural  cavity  was  obliterated.  No  cirrhosis  of 
the  liver. 

Case   III.      (Ciirschmann.) 

A  female,  ^et.  56)2-  Illness  began  with  a  rigor  and  pain  in  the 
epigastrium  ;  the  liver  region  was  swollen  and  tender  ;  after  the 
acute  symptoms  had  passed  off  there  remained  anorexia,  fulness  and  a 
sense  of  pressure  in  the  abdomen,  constipation  alternating  with  diar- 
rhoea. Repeated  paracentesis.  \n  later  attacks  the  liver  diminished  in 
size  and  the  spleen  enlarged.  There  was  partial  recovery,  and  after  a 
course  of  6J2  years  the  patient  was  seized  with  rigors,  vomiting, 
remittent  fever  and  apparently  fresh  peritonitis  WMth  left  sided  pleurisy. 
The  previous  health  of  the  patient  had  been  good,  and  there  was  no 
history  of  alcoholism  or  syphilis.  Autopsy. — The  upper  portion  of  the 
peritoneal  membrane  was  thickened  and  of  a  dense  white  pearly  appear- 
ance ;  this  also  enveloped  the  anterior  wall  of  the  abdomen,  the  liver, 
spleen  and  the  kidney.  The  liver  was  small  and  hard,  and  the  edges 
thick  ;  it  was  surrounded  by  a  dense  fibrous  investment,  4  to  5  mm. 
thick  ;  there  was  no  cirrhosis  of  its  substance.  The  pericardium  was 
obliterated  and  the  right  pleura  and  the  tissues  of  the  anterior  medias- 
tinum were  thickened.  The  spleen  was  globular  in  shape  and  enlarged 
to  twice  its  size.      The  cause  of  death  was  a  recent  tuberculous  peritonitis. 
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Case   IV.     (Vierordt.) 

A  female,  set.  2?).  Patient  was  taken  with  acute  articular  rheu- 
matism, and  three  years  later  developed  slight  transient  cedema,  which 
finally  became  permanent  ;  ascites  also  set  in,  gradually  becoming 
extreme.  Ono.  year  later  laparotomy  was  performed  followed  by  cessa- 
tion of  the  symptoms.  Two  years  later  an  attack  of  acute  peritonitis 
occurred,  followed  three  months  later  by  more  extreme  ascites  and 
oedema.  No  pleurisy  was  recognized.  There  was  a  systolic  murmur  at 
the  heart  apex.  Death  occurred  from  purulent  peritonitis.  Autopsy 
showed  acute  fibrinous  peritonitis  in  Douglas'  pouch  and  in  the  lower 
half  of  the  abdomen.  The  liver  and  spleen  were  diminished  orre-third 
in  size  and  covered  with  a  dense  milk-white  membrane.  Both  pleural 
cavities  were  obliterated  by  dense  adhesions  as  was  also  the  pericardium. 
The  right  side  of  the  heart  was  hypertrophied  and  dilated  and  adherent 
to  the  pericardium  by  dense  calcareous  plates.  The  left  ventricle  was  of 
normal  size.  The  liver  was  adherent,  and  its  capsule  was  thickened  in 
spots,  which  were  of  a  milky  white  color.  The  hepatic  vein  was  enor- 
mously dilated  and  the  liver  was  nutmeg.  No  cirrhosis  of  the  liver  was 
noted. 

Case  V.     (Riedel.) 

Male,  tet.  19.  Illness  apparently  began  at  age  of  four  following 
an  attack  of  whooping-cough  ;  characterised  by  a  gradual  increasing 
ascites  without  other  special  disturbance.  Was  aspirated  in  the 
twelfth  year  and  again  in  the  fourteenth.  No  history  of  icterus  or 
disturbance  of  digestion.  When  admitted  to  the  hospital  there  were 
present  cyanosis,  extreme  ascites  and  oedema  of  the  legs,  high  fever 
and  moderate  albuminuria.  Autopsy. — Ascites  extreme,  chronic  peri- 
tonitis, bilateral  pleuritis  deformans,  "  zuckerguss  "  liver  and  spleen, 
complete  pericardial  synechia  ;  tuberculosis  and  cirrhosis  of  the  liver 
were  excluded. 

Case  VI.     (Hale  White.) 

Male,  set.  56.  Complaints  were  ;  swelling  of  the  abdomen  and  legs  ; 
pain  in  epigastrium.  The  illness  began  two  months  before  admission 
with  difficulty  in  micturition  and  swelling  of  the  ankles  ;  later  ascites. 
There  was  a  history  of  alcoholism  but  no  syphilis. 

On  admission  the  ascites  was  of  great  extent  and  the  legs  were 
oedematous  ;  the  apex  beat  of  the  heart  was  made  out  to  be  one  inch 
outside  of  the  nipple  line  ;  the  liver  could  not  be  made  out.  Albumin- 
uria was  present  on  the  day  of  admission  ;  the  patient  was  tapped  and 
the  albuminuria  disappeared.  He  finally  developed  bronchitis  and 
pleurisy  and  died  about  five  months  from  onset  of  illness. 

The  autopsy  showed  that  there  was  universal  chronic  peritonitis 
with  perihepatitis  ;   the  liver  was  not  cirrhotic. 

Case  VII.      (Hale  White.) 

Male,  fct.  46.  Complaints  were  ;  swelling  of  the  abdomen  and 
abdominal  pain,  which  began  one  week  before  admission.  There  was  a 
history  of  alcoholism  but  no  syphilis. 
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On  admission  llie  loiii^ue  was  turred,  the  appetite  good,  the  bowels 
regular  ;  free  fluid  was  made  out  in  the  abdomen.  The  heart  sounds 
were  normal  ;  the  liver  could  not  be  palpated.  The  urine  contained  no 
albumin.  The  ankles  and  the  lower  part  of  the  legs  were  oedematous. 
On  the  thirty-seventh  day  of  tlie  illness  a  pleuritic  rub  was  made  out 
upon  the  left  side. 

Aiifopsy  :  The  abdominal  cavity  contained  15^  pints  of  clear 
straw-colored  fluid  ;  the  liver  was  very  small,  the  capsule  thick  and 
opaque,  presenting  a  typical  example  of  perihepatitis  ;  the  organ  was 
adherent  to  the  diaphragm  in  places,  but  was  not  cirrhotic.  The  cap- 
sule of  the  spleen  was  also  dense  and  thick  and  the  organ  weighed  seven 
ounces.  Everywhere  there  was  well  marked  chronic  peritonitis.  Pleur- 
itic adhesions  were  present  at  the  bases  of  both  lungs.  The  cortex  of 
the  kidneys  was  thin. 

Case  VIII.      (Rumpf.) 

Female,  ajt.  33.  Consulted  him  first  in  1869  ;  four  days  previously 
had  been  taken  ill  with  shortness  of  breath,  lassitude,  anorexia  and 
palpitation  of  the  heart,  which  was  particularly  troublesome  on  stoop- 
ing. There  had  been  cessation  of  the  menses  for  four  years  with  occa- 
sional bloody  expectoration  and  nose-bleeding  at  the  periodical  times. 
Temperature  38°C.  There  was  a  loud  systolic  murmur  at  the  apex  of 
the  heart.  The  case  was  regarded  as  being  acute  pericarditis.  She 
gradually  improved  but  came  under  observation  again  in  1870.  The 
abdomen  was  greatly  distended  with  fluid  and  palpitation  of  the  heart 
troubled  her  on  exertion  ;  the  left  leg  was  cedematous  and  the  super- 
ficial veins  dilated.  The  skin  was  livid  and  in  some  places  there  were 
small  suggillations.  The  urine  was  free  from  albumin.  No  murmurs 
heard  at  the  heart.  There  was  dulness  in  the  right  thoracic  cavity  ; 
the  spleen  was  slightly  enlarged  ;  the  liver  was  enlarged  and  smooth  ; 
after  tapping,  a  round  tumor  the  size  of  the  fist  was  felt  to  the  left  of 
the  umbilicus.  In  1872  the  abdominal  distension  was  so  great  that  she 
again  had  to  be  tapped.  No  evidences  were  found  of  any  inflammatory 
disturbance  in  the  abdomen  and  the  patient  remained  free  from  fever. 
The  removed  fluid  was  always  bright  yellow  and  somewhat  cloudy,  verv 
rich  in  albumin  and  on  standing  formed  moderately  numerous  threads  of 
fibrin  ;  its  specific  gravity  was  1009.  The  patient  was  able  to  attend  to 
her  household  duties  up  to  the  last  year  of  her  life.  She  was  tapped 
altogether  301  times.      Death  occurred  in  1885. 

Autopsy:  Diffuse  chronic  perihepatitis  hyperplastica  ;  compression 
of  the  liver;  chronic  perisplenitis  and  peritonitis  parietalis  hyperplastica  ; 
diffuse  chronic  pericarditis  hyperplastica  with  obliteration  of  the  peri- 
cardium ;  chronic  mediastinitis  ;  right  chronic  pleuritis  hvperplastica 
exudativa;  ascites;  relative  insufficiency  of  the  tricuspid  \-alves  ; 
oedema  of  the  lungs  ;  healing  ulcer  of  the  leg.  The  liver  was  reduced 
to  half  its  normal  size  but  presented  no  signs  of  cirrhosis  ;  the  portal 
vein  was  of  normal  size  though  its  branches  were  perhaps  a  little  dilated. 
The  deposit  on  the  various  organs  everywhere  had  a  smooth  glistening 
white  appearance  resembling  the  appearance  which  would  be  produced 
by  the  solidification  of  some  semi-fluid  or  viscid  substance. 
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Case  IX.     (Pick.) 

A  male,  eet.  47.  An  old  alcoholic  ;  pericarditis  in  1889  ;  in  1890  a 
left-sided  pleurisy  with  enlarged  liver  ;  ascites  developed  and  persisted 
till  admission  into  hospital  in  1892  in  spite  of  repeated  tappings.  No 
murmurs  were  heard  over  the  heart.  When  admitted  to  hospital  he 
had  great  ascites,  slight  oedema  of  the  legs,  the  liver  was  not  specially 
enlarged.  Death  was  due  to  pneumonia.  Autopsy:  Peritoneum  in 
g"eneral  showed  fibrous  thickening  more  especially  over  liver  and  spleen 
The  left  lung  was  adherent,  the  right  normal.  Old  pericardial  synechite. 
The  liver  was  of  normal  size  and  presented  microscopically  some  increase 
in  the  interlobular  fibrous  tissue  and  of  that  around  the  centrilobular 
veins. 

Case  X.  (Schupfer.) 

Male,  ^et.  47.  History  of  malaria  at  age  of  20  and  at  39  ;  at  age  of 
43  had  slight  fever  and  stabbing  pain  in  right  hypochondrium,  later, 
over  the  whole  of  the  abdomen  and  about  the  sternum  ;  this  lasted  six 
weeks.  Gradual  development  of  ascites  and  oedema  necessitating  aspira- 
tion. When  admitted  to  hospital  he  had  extreme  ascites;  the  liver  was 
diminished  in  size  and  the  spleen  just  palpable.  No  fever  ;  digestive 
tract  normal.  Discharged  improved  and  went  about  his  work  for  the 
next  two  years.  Liver  remained  small  and  spleen  gradually  increased 
in  size  ;  extreme  ascites  was  constant  ;   no  fever. 

Atctopsy  :  Synechia  of  both  pleurge  and  pericardium  ;  chronic  peri- 
tonitis, perihepatitis  and  perisplenitis  ;  haemorrhagic  pneumonia.  The 
capsule  of  the  liver  was  thickened  and  there  was  slight  extension  of  the 
process  to  the  parenchyma.  No  cyanotic  atrophy  and  no  dilatation  of 
central  veins  was  present.  There  was  no  increase  in  the  periportal 
fibrous  tissue;  the  liver  was  not  specially  diminished  in  size  and  was  not 
typically  "  zuckerguss." 

Case  XI.  (Siegert.) 

Male,  ^t.  19.  History  of  syphilis  in  the  father.  Measles  at  the  age 
of  4  followed  by  palpitation  of  the  heart  and  a  sense  of  oppression  ; 
was  treated  at  times  for  some  heart  aff"ection.  At  age  of  9  oedema  of 
the  legs  appeared  with  pain  in  the  abdomen  and  back  and  increased 
rotundity  of  the  abdomen.  On  examination  there  was  considerable 
oedema  of  the  face,  lower  extremities  and  trunk.  The  heart  dulness 
was  increased  to  right,  but  there  were  no  murmurs  ;  ascites  was  not 
recognized.  The  urine  was  free  from  albumin  ;  there  was  dulness  at 
bases  of  both  lungs  behind.  Was  improved  during  his  stay  in  the 
hospital ;  five  months  later  returned  with  moderate  oedema  of  trunk  and 
lower  extremities,  ascites  and  hydrothorax  ;  the  liver  was  enlarged  with 
smooth  surface  ;  spleen  at  no  time  was  palpable.  He  went  about  with  a 
varying  degree  of  ascites  and  oedema  until  readmission  a  year  later  ;  the 
ascites  was  then  extreme  and  oedema  very  marked.  Heart  dulness 
increased  to  right ;  was  attacked  by  erysipelas  and  an  umbilical  hernia 
developed.  He  was  discharged  somewhat  improved  and  returned 
eighteen    months  later  with  oedema  only   slight,    but   ascites  extreme: 
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aspirated.  Two  months  and  a  half  later  a  marked  friction  was  felt  over 
the  liver.  Patient  remained  fairly  well  only  complaining"  of  the  ascites. 
The  liver  gradually  became  smaller.  On  subsequent  aspirations  the 
fluid  removed  was  of  a  serous  character,  pale,  opalescent,  specific 
gravity  1005,  and  contained  3.5%  of  albumin.  The  liver  gradually 
became  markedly  smaller  and  its  o^A^^  thickened  and  rounded  ;  the 
spleen  was  slightly  enlarged.  Osteomalacia  developed  and  chronic 
bronchitis  ;  the  patient  finally  died  of  heart  weakness  after  nine  years 
illness. 

Autopsy  :  Chronic  inflammation  of  the  serous  membranes  ; 
"  zuckerguss  "-liver  ;  chronic  deforming  perihepatitis;  osteomalacia; 
adhesions  of  both  lungs,  bilateral  hydrothorax  ;  adhesions  of  gall- 
bladder to  stomach  and  of  spleen  and  stomach  to  diaphragm.  The 
liver  was  covered  with  a  white  shining  membrane  5  mm.  thick  ;  there 
was  complete  pericardial  synechia.  Intestines  and  kidneys  normal  ; 
"  zuckerguss  "-spleen  which  was  but  little  enlarged.  The  liver  showed 
brown  atrophy  but  no  cirrhosis. 

Case  XII.   (Schmalz  &  Weber.) 

Patient  a  female,  set.  42.  Her  illness  began  acutely  with  signs  of 
heart  weakness  and  epistaxis  and  ran  a  course  of  about  four  years. 
During  the  exacerbation  which  resulted  in  her  death,  the  liver  was 
enlarged,  reaching  to  a  point  one  hand's  breadth  above  the  symphysis; 
its  surface  was  not  nodular.  Ascites  had  been  present  for  some  time 
and  the  patient  was  tapped  thirty-three  times.  A  friction  rub  was 
heard  over  the  base  of  the  left  lung  behind,  there  was  also  dulness  in 
the  same  region.  A  systolic  murmur  at  apex  of  heart  and  later  a  peri- 
cardial rub.      No  history  of  alcoholism  or  syphilis. 

Autopsy  :  Chronic  inflammation  of  the  upper  part  of  the  peritoneal 
sac  ;  perihepatitis  chronica  fibrinosa  ;  old  appendicitis  and  perityphlitis; 
recent  fibrinous  pericarditis;  left  old  adhesive  pleurisy;  moderate  enlarge- 
ment of  the  spleen  ;  aucemia  of  the  kidneys;  fatty  degeneration  of  heart. 
The  liver  was  covered  with  a  dense  firm  connective-tissue  membrane 
and  was  of  a  shiny  white  appearance  resembling  porcelain  ;  the  liver 
parenchyma  was  compressed  and  there  was  no  evidence  of  cirrhosis;  the 
connective  tissue  deposit  averaged  .5  to  .6  mm. 

Case  XIII.   (U.    Rose.) 

Male,  ffit.  56.  Admitted  to  the  hospital  on  Aug.  20th,  1898.  For 
three  years  previously  had  suff'ered  from  ascites  and  shortness  of  breath 
on  exertion.  The  appetite  was  good  and  the  bowels  regular  ;  in  all 
other  respects  felt  well.  There  was  a  history  of  alcoholism  but  no 
syphilis. 

On  admission  the  patient  was  somewhat  anaemic  and  markedly 
icteric  ;  the  pulse  was  66  ;  the  heart  sounds  were  normal  except  that 
the  aortic  and  pulmonary  second  sounds  were  accentuated  at  the  base. 
The  dulness  of  the  heart,  liver  and  spleen  was  masked  by  the  lung- 
resonance  ;  the  lower  border  of  the  liver  could  be  felt  four  fingers' 
breadths  below  the  costal  margin  ;  the  spleen  was  palpable.  The 
abdomen  was  distended  ;  the  urine  was  free   from  sugar  and  albumin. 
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The  temperature  varied  between  35.5'-36.6°C.  On  two  occasions  the 
patient  vomited  blood  without  preliminary  distress.  On  Aug.  30tlT  had 
a  chill  with  temperature  risinsT  to  40°,  gradually  falling-  to  38.5".  The 
tongue  was  dry  and  coated  ;  pulse  small  and  frequent  ;  patient  somno- 
lent. Numerous  rales  could  be  heard  over  bases  of  both  lungs,  but 
particularly  on  left  side  behind.  Coma  developed  and  death  occurred 
on  Sept.  I  St. 

Autopsy  :  Slight  clouding  of  the  pia  mater  ;  heart  dilated  showing 
fatty  degeneration  and  brown  atrophy  of  the  muscle  ;  pericardium  was 
normal  ;  the  aortic  valves  and  aorta  were  slightly  calcified.  The 
pleural  cavities  were  free  from  exudate  ;  the  upper  part  of  the  right 
lung  was  covered  with  a  smooth,  white  and  shining  membrane  2  mm. 
thick,  resembling  cartilage  ;  the  rest  of  the  pleura  was  normal  without 
adhesions  ;  left  pleura  normal.  Pneumonia  of  the  left  lower  lobe  was 
present. 

The  intestines  were  distended  and  there  was  slight  acute  peritonitis 
along  the  course  of  the  ascending  colon.  The  stomach  was  slightly 
adherent  to  the  under  surface  of  the  liver.  The  posterior  portion  of  the 
upper  surface  of  the  liver  was  adherent  to  the  diaphragm  by  loose 
adhesions  and  the  whole  of  the  upper  and  the  anterior  half  of  the  lower 
surface  of  the  liver  was  covered  with  a  hard,  smooth,  fibrous  membrane 
like  porcelain  about  2  mm.  thick  ;  on  section  the  organ  showed  extreme 
typical  cirrhosis.  The  spleen  was  adherent  to  the  stomach  and  diaphragm 
and  covered  with  a  similar  dense  membrane  ;  both  liver  and  spleen 
were  much  enlarged.  The  mucous  membrane  of  the  intestines  was 
practically  normal  ;  the  sigmoid  flexure  was  also  covered  with  the 
characteristic  membrane.      Genito-urinary  system  normal. 

IV.    ANALYSIS    OF    CASES. 

The  fourteen  cases  here  collected  on  analysis  present  the 
following  points  : — 

Age  : 

The  earliest  age  at  which  the  disease  began  was  four 
(Riedel),  and  the  oldest  fifty-six  and  a  half  (Curschmann). 
Eight  cases  of  the  fourteen  began  after  the  fortieth  year  and 
five  in  the  first  five  lustra, 

Sex  : 

The  proportion  of  males  to  females  affected  is  equal. 

PREVIOUS     HISTORY. 

In  eleven  there  had  been  a  previous  attack  of  acute  infiam- 
matory  disease.  Thus  m  four  (Hamboursin,  Weiss,  Cursch- 
mann. Schupfer)  there  had  been  acute  hepatitis  and  perihepa- 
titis ;  in  two  (Pick  and  Rumpf)  acute  pericarditis;  in  one 
(Vierordt)  acute  rheumatism  ;  in  one  (Weiss)  typhoid  fever  ; 
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in  one  (Ricdcl)  whoopino-couoh  ;  in  one  (Schupfer)  malaria  ; 
in  one  (Siegert)  measles  ;  in  one  (Schmalz  and  Weber)  peri- 
typhlitis. In  three  cases  the  history  was  too  scanty  to  give 
any  information  upon  this  point. 

DEVELOPMENT    ANT)    CLINICAL    FEATURES. 

With   regard  to  the  manner  in  which  the  disease  origin- 
ates and  progresses  the  recorded  cases  show  some  variation. 
It  is  not  always  possible  to  determine  with  certainty  the  site 
of  the  original  lesion,  assuming  for  the  moment  that  we  are 
dealing  with  an  inflammatory  process  of  progressive  character. 
Judging  however    from    post  mortem    appearances   and   the 
opinions   expressed  by  the  various  authors,  a  cardiac  origin 
was  certain   in  three  '(Rumpf,    Pick,    Siegert),   and  probable 
in  three  (Vierordt,  Riedel,  Schmalz  and  Weber.     These  were 
divided  as  follows  : — pericarditis  in  five  ;  weak  heart  in  one. 
A   hepatic  origin  was  suspected  in  four  (Hamboursin,  Weiss, 
Curschmann,  Schupfer),  and  these  were  probably  due  to  acute 
hepatitis  and   perihepatitis.      One  case  (Nicholls)   was   most 
probably   due   to   duodenal   ulcer ;    and   in  one    case   (Rose) 
the  point  of  origin  was  not  positively  determined.      The  onset 
was  acute  in  six  ;  insidious  in  five  ;  no  note  in  three.      Leav- 
ing out  of  account  Hale  White's  cases  in  which  the  history  is 
too  scanty  to  afford  any  information  on  the  point,  the  shortest 
period  during  which  the  disease  lasted  was  two  years  (Weiss) 
and  the  longest  sixteen   (Rumpf)  ;  the  average  duration  was 
six  years. 

MORBID    ANATOMY. 

Any  or  all  of  the  serous  membranes  may  be  affected. 
The  pericardium,  the  capsule  of  the  liver,  the  upper  portion 
of  the  peritoneum,  and  the  pleurae  are  the  most  frequent  com- 
bination, being  affected  in  nine  instances,  or  rather  less  than 
three- fifths  of  the  cases.  The  various  membranes  were 
affected  as  follows: — 
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Heart :  The  condition  of  the  heart  is  not  mentioned  in 
all  the  cases.  Hypertrophy  of  the  right  side  occurred  in  two 
instances  ;   relative  insufficiency  of  the  tricuspid  valve  in  one. 

Lungs:  When  the  lungs  are  not  completely  adherent 
they  are  often  compressed  from  inflammatory  effusion  or 
hydrothorax. 

Liver:  The  liver  was  at  first  enlarged  but  later 
■diminished  in  size  in  five  cases  ;  it  was  found  to  be  small  in 
eight ;  in  one  case  it  is  inferred  to  have  been  small ;  enlarged 
in  one  case  ;  of  normal  size  in  two  cases  ;  and  no  note  in  two. 

Spleen:  The  spleen  was  found  enlarged  in  six  instances  ; 
normal  in  size  in  one  ;  diminished  in  two  ;  no  note  in  five. 

Digestive  tract :  The  digestive  tract  was  normal  in 
eight  ;  no  note  in  three  ;  any  disturbance  of  this  tract  was 
trifling  in  amount.  "  Disturbance  of  digestion"  was  noted  in 
one  case  (Hamboursin);  anorexia,  constipation  and  diarrhoea 
in  one  (Curschmann);  duodenal  ulcer  in  one  (Nicholls). 

Kidneys :  With  regard  to  the  kidneys  the  notes  are 
incomplete  ;  they  are  mentioned  in  seven  cases.  They  were 
normal  in  three  ;  granular  in  two  ;  congested  in  one  ;  and 
anaemic  in  one. 

Ascites  :  This  was  a  marked  feature  of  the  disease  being 
present  in  every  instance.  In  some  cases  the  effusion  into  the 
peritoneal  cavity  was  fibrinous  or  fibrinopurulent, 

Anasa7'ca  was  invariably  present  and  was  occasionally 
■extreme. 

The  condition  of  the  Omentum  is  not  always  noted,  but 
it  was  frequently  found  deformed  and  rolled  up  into  a  fibrous 
mass. 

Death  usually  occurred  during  an  acute  exacerbation  or 
from  some  complication. 
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\.    THE    SYMPTOMS    AND    COURSE    OK    CHRONIC    HYALINE 
PERIHEPATITIS    ("  ZUCKERGUSSLEBER  "). 

Most  cases  give  a  history  of  indefinite  disturbance  from 
the  first  such  as  anorexia,  shortness  of  breath,  and  epigastric 
pain,  and  do  not  come  under  observation  until  ascites  is  well 
marked. 

In  some  instances,  however,  the  disease  begins  acutely 
with  fever,  rigors,  and  pain  in  the  epigastrium  ;  the  liver 
region  is  tender  and  swollen.  The  condition  may  then  become 
comparatively  quiescent  with  onlv  occasional  outbreaks  of 
acute  symptoms.  Or  again  it  may  come  on  with  fever, 
pain  in  the  chest,  palpitation  of  the  heart  and  dyspnoea,  these 
symptoms  eventually  subsiding  and  giving  .place  to  indefinite 
sensations  of  pressure  and  fulness  in  the  epigastrium  together 
with  a  gradually  increasing  sense  of  bodily  disability.  In 
whatever  way  it  may  develop,  however,  the  disease  is  essen- 
tially chronic,  lasting  for  years.  The  patients  may  not 
be  seriously  incapacitated  for  work  during  long  periods,  but 
the  condition  proves  singularly  refractory  to  treatment  and 
relapses  are  frequent  ;  in  fact  periods  of  latency  alternating 
with  acute  exacerbations  are  characteristic. 

In  all  forms  ascites  is  the  main  feature  and  is  the  only 
constant  and  striking  physical  sign.  The  disease  presents 
various  forms  differing  in  the  order  of  development  of  the 
symptoms.  Two  types  at  least  may  be  recognized.  In  the 
first — Primary  Perihepatitis — the  leading  features  are  ascites, 
which  tends  to  return  after  paracentesis,  and  a  liver  at  first 
enlarged  and  later  small,  smooth,  and  hard,  with  rounded 
edges.  As  the  disease  spreads  to  the  right  pleura  and  peri- 
cardium corresponding  signs  make  their  aj)pearance  ;  pleuritic 
-exudation  with  eventual  adhesions  and  j)ericardial  synechise. 
As  a  consequence  of  this  we  find  the  usual  signs  of  adhesive 
pericarditis,  namely  an  indefinite  apical  impulse,  possibly 
systolic  retraction  of  the  chest  wall,  pulsus  paradoxus  and  later 
sio-ns  of  cardiac  dilatation.  Dilatation  of  the  veins  of  the 
neck,  chest  and  arms,  may  be  noted.  A  transient  although 
more  usually  a  prolonged  enlargement  of  the  liver  may  occur 
when  the  affection  of  the  Glisson's  capsule  is  but  slightly 
developed 

The  spleen  is  usually  enlarged  except  in  those  persons 
well    up   in   years   where  there  is  evidence   of  a  generalized 
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senile  atrophy  of  the  organs.  Anasarca  may  be  absent  or 
only  appear  in  the  terminal  stages.  Tapping  of  the  abdomen 
becomes  necessary  and  has  to  be  resorted  to  at  intervals 
becoming  gradually  shorter  ;  the  patients  emaciate,  hydrops 
becomes  general,  and  death  finally  results. 

In  the  second  variety— Primary  Pericarditis — the  earli- 
est signs  are  referable  to  the  presence  of  an  adherent  pericar- 
dium or  indurative  mediastino-pericarditis.  The  process 
spreads  to  the  right  pleura  and  finally  to  the  capsule  of  the 
liver.  Only  after  a  prolonged  period  do  the  classical  symptoms 
of  "Zuckergussleber  "  make  their  appearance.  The  liver  is 
enlarged,  smooth  with  sharp  edges  and  there  is  moderate 
oedema  of  the  lower  extremities.  In  some  cases  there  may 
be  evidence  of  pleural  effusion  or  the  formation  of  pleural 
adhesions.  The  acute  symptoms  may  subside  leaving  only 
indefinite  traces  ;  the  fever  disappears,  the  cedema  passes  off 
or  is  only  present  during  the  day,  and  the  patients  recover 
sufficiently  to  go  about  their  daily  work  with  a  fair  amount  of 
comfort.  As  time  gfoes  on  the  liver  diminishes  in  size,  the 
anasarca  lessens  and  ascites  becomes  the  most  prominent 
feature.  Eventually  paracentesis  becomes  necessary  and  has 
to  be  repeated  at  intervals  varying  from  a  week  to  two  years. 

As  affecting  the  clinical  course  the  character  of  the  peri- 
cardial lesion  is  of  importance,  for  when  there  is  calcareous 
infiltration  of  the  adherent  membranes  it  has  been  found  that 
the  course  of  the  disease  is  shorter. 

In  either  form,  unless  complicated  with  cirrhosis  of  the 
liver,  icterus  is  never  found.  On  account  of  the  abdominal 
distension  the  enlarged  organs  may  not  be  readily  palpated 
and  may  only  be  detected  after  free  tapping.  It  is  usually  to 
be  made  out  that  as  the  liver  becomes  smaller  in  size  the 
spleen  becomes  enlarged.  Digestive  disturbances  are,  when 
present,  only  trivial  ;  they  consist  of  anorexia,  constipation  or 
diarrhoea,  and  a  sense  of  fulness  about  the  stomach.  The 
severer  disturbances  of  the  alimentary  tract,  such  as  hemor- 
rhage from  the  oesophagus  stomach  and  bowels,  do  not  occur. 
The  amount  of  urine  is  diminished,  in  adults  amounting  only  to 
600  cc.  per  diem  or  less ;  its  specific  gravity  varies  between 
1015  and  1035  and  varies  with  the  degree  of  ascites.  Albumi- 
nuria is  only  found  exceptionally  and  is  in  most  cases  chiefiy 
attributable  to   the  extreme  passive   congestion.      The  cases 
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last  tri)in  two  to  sixteen  years,  aiul  iisualK'  end  from  some 
acute  complication  such  as  lol)ar  pneumonia,  acute  [)eritonitis, 
either  simple,  su[)purative  or  tuberculous. 

VI.     MORr.II)    AXATOMV    OF    CHRONIC    HYALINE    I'ERIHEI'ATITIS. 

The  feature  comnion  to  all  the  cases  here  noted  and 
which  gives  the  disease  its  name  is  the  formation  upon  the 
various  serosal  of  a  smooth  and  glistening  pearly  white  mem- 
brane of  cartilaginous  consistency.  All  the  authorities  com- 
ment on  the  remarkable  appearance  of  this  material  and  by 
many  it  is  compared  to  porcelain  or  the  icing  upon  a  cake 
(Zuckerguss).  The  layer  varies  in  thickness  from  .5  to  5-10 
mm.  or  more  ;  the  membrane  can  be  readily  stripped  off  from 
the  subjacent  organs  in  a  continuous  sheet.  The  process 
affects  by  preference  the  upper  part  of  the  peritoneum,  the 
bases  of  the  pleural  sacs,  and  the  pericardium.  While  it  is 
true  that  more  than  one  serous  sac  is  involved  in  the  process, 
they  do  not  all  necessarily  present  the  "  icing  "  appearance  ; 
various  Qrrades  of  the  affection  are  met  with  in  different 
regions.  The  pleurae  and  the  pericardium  are  most  usually 
deformed  by  firm  adhesions  of  the  common  fibrous  type,  and 
even  where  the  hyaline  membrane  is  typically  developed  it  is 
not  infrequently  combined  with  adherent  fibrous  bands  anch- 
oring the  affected  organ  to  the  adjacent  structures.  Some- 
times one  of  the  serous  sacs  or  some  part  of  it  is  attacked  by 
an  acute  exudative  iniiammation  ;  fibrinous  or  fibrino-purulent 
exudates  are  not  rare.  Thus  acute  fibrinous  pericarditis  was 
noted  by  Schmalz  and  Weber  ;  acute  pleurisy  by  Weiss^ 
Curschmann,  and  Hale  White  ;  and  acute  peritonitis  bv 
Curschmann,  Vierordt,  and  Rose. 

The  post-mortem  appearances  are  striking.  The  body  is 
much  emaciated,  although  this  is  usually  somewhat  masked  by 
the  general  anasarca  ;  ascites  is  usually  extreme  ;  the  superficial 
veins  of  the  abdomen  are  dilated  and  if  indurative  medi- 
astino-pericarditis  be  present,  those  of  the  neck,  thorax 
and  upper  extremities.  As  the  result  of  the  ascites  the  lower 
thoracic  region  is  widened  ;  Hnese  albican tes  are  present  and 
even  umbilical  hernia  has  been  observed.  The  ascitic  fluid 
is  of  a  pale  straw  color  with  fibrin  flakes  and  is  rich  in  albumin. 
The    Qfreat    omentum    is    hard    to    recognize,    beino-   usuallv 
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transformed  into  a  fibrous  cord  or  an  irregular  contracted 
mass.  It  may  contain  hydropic  cysts,  as  may  also  the  fibrous 
material  elsewhere.  In  severe  cases  the  mesentery  is 
thickened,  pearly  white  and  greatly  shortened,  so  that  the 
intestines  lie  bunched  up  along  the  vertebral  column. 
Localized  acute  peritonitis  either  simple  or  tuberculous  has 
been  met  with.  Loose  fibrous  adhesions  between  the  coils 
of  the  intestines  are  frequent  ;  the  mesenteric  glands  are 
enlarged,  reddened  and  succulent. 

The  "  zuckerguss  "  membrane  more  or  less  completely 
involves  the  liver  which  may  indeed  be  cut  off  from  the  gen- 
eral abdominal  cavity  ;  the  upper  portion  of  the  abdominal 
cavity  is  lined  by  the  same  material.  The  liver  is  usually 
found  small  and  much  altered  in  shape  ;  the  edges  are  rounded 
and  the  anterior  border  is  often  rolled  up  over  the  upper  sur- 
face ;  when  the  investing  membrane  is  removed  the  rolled-up 
edge  can  be  replaced  in  its  normal  position.  The  gall- 
bladder is  often  involved  in  a  dense  inflammatory  mass  and 
may  be  so  contracted  as  to  be  with  difficulty  recognizable. 
Adhesions  between  the  liver  and  diaphragm  are  common. 
The  surface  of  the  liver  is  smooth  or  slightly  uneven.  On 
section  it  shows  brown  atrophy  and  passive  congestion. 
Interstitial  fibrous  hyperplasia  does  not  generally  occur  ;  at 
most  in  a  few  instances  there  is  slight  thickening  of  the  septa 
passing  in  from  the  Glisson's  capsule  ;  this  is  however  quite 
superficial.  Microscopically  there  is  brown  atrophy  and  fatty 
defeneration  of  the  liver  cells  with  oreat  conorestion  of  the 
capillaries  ;  in  certain  parts  compensatory  hypertrophy  of  the 
acini  may  be  observed. 

It  should  be  remarked  here  that  the  vast  majority  of  cases 
of  "  Zuckergussleber  "  are  unaccompanied  by  hepatic  cirrhosis. 
Exceptionally  we  find  a  slight  grade  of  fibrous  induration  in 
close  relationship  to  the  thickened  capsule  or  associated  with 
passive  congestion  of  the  organ,  but  this  is  practically 
negligible  in  amount.  In  only  one  case  (Rose)  was  a  true 
mixed  cirrhosis  present  and  both  anatomical  and  clinical 
features  were  anomalous.  The  liver,  spleen  and  sigmoid  flexure 
were  covered  with  the  "  icing  "  membrane,  the  pericardium 
was  free  and  only  the  upper  part  of  the  right  lung  was 
involved  while  the  base  was  normal.  Microscopically  the 
liver  was  markedly  cirrhotic.    Rose  could  suggest  no  explana- 
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lion  for  his  case,  but  did  noL  think  that  cirrhosis  was  the  cause 
since  the  fibrous  bands  within  the  liver  did  not  appear  to  be 
derived  from  the  capsule.  In  other  words,  the  cirrhosis  was 
primary  rather  than  secondary  to  the  Glissonitis.  In  another 
place  the  explanation  of  this  case  will  be  discussed  and  the 
relationship  of  chronic  perihepatitis  to  cirrhosis,  but  it  is  so 
far  clear  that  we  have  to  sub-divide  ^  our  chronic  perihepatitis 
cases  into  two  groups  :  First,  most  typical  and  most  numerous, 
those  ivithoiit  cirrhosis,  giving  rise  to  the  special  symptom- 
complex  to  which  Curschmann  first  drew  attention  ;  second, 
and  very  rare,  those  with  cirrhosis. 

This  latter  group  differs  from  the  first  in  presenting  the 
features  of  hepatic  cirrhosis — jaundice  and  gastro-intestinal 
symptoms — in  addition  to  the  morbid  changes  of  "Zucker- 
gussleber." 

With  regard  to  the  pleurce  it  is  to  be  noted  that  the 
right  is,  as  a  rule,  more  seriously  involved  than  the  left. 
A  "  zuckerguss  "  condition  of  the  right  pleura  is  frequent  ; 
when  this  occurs  on  the  left  side  it  is  associated  with  a 
*' zuckerguss  "  spleen.  Very  characteristic  and  suggestive  is 
the  localization  of  the  pleuritis  to  the  under  surface  of  the 
right  lung,  the  centrum  tendineum  of  the  diaphragm  and  the 
right  side  of  the  pericardium  which  are  usually  matted  together 
into  a  dense  fibrous  mass,  sometimes  containing  areas  of  cal- 
cification. When  pleural  adhesions  are  marked  the  lungs  are 
atrophied,  in  part  collapsed,  and  on  section  show  chronic 
cedema  with  possibly  slight  induration.  Chronic  bronchitis 
with  bronchiectasis  has  been  observed  and  also  calcification 
of  the  bronchial  cartilages. 

Chronic  pericarditis  is,  as  a  rule,  present  with  partial  or 
total  svnechia.  More  rarely  an  acute  fibrinous  pericarditis  is 
found,  or  the  pericardium  may  be  normal.  When  partial 
synechia  is  present  it  occurs  on  the  right  side,  and  even  in 
total  adhesion  it  is  on  this  side  that  the  condition  is  most 
extreme.  The  heart  is  often  small,  but  may  show  the  effects 
of  the  adhesive  pericarditis,  namely  dilatation  and  relative 
insufficiency  of  the  valves.  Sometimes  the  right  ventricle 
shows  hypertrophy  in  those  cases  \\here  the  j)leural  sacs  are 
obliterated.      The  muscle  may  show  brown  atrophy. 

The  spleen  is  often  enlarged,  generally  "zuckerguss" 
and  deformed  and  may  be  adherent  to  the  diaphragm  ;  in 
very  advanced  cases  it  may  be  atrophic. 
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The  kidneys  usually  show  no  special  abnormality,  but  in 
a  few  cases  interstitial  fibrosis  has  been  observed. 

The  digestive  tract  shows  but  little  except  that  the 
stomach  and  colon  may  be  adherent  to  the  neighbouring  parts  ; 
duodenal  ulcer  has  been  reported  in  one  case.  Icterus  is 
never  present  unless  the  case  is  complicated  by  cirrhosis  of 
the  liver  or  obstructive  cholelithiasis. 

As  complications  which  hasten  the  fatal  termination, 
acute  pneumonia,  acute  pericarditis,  pleurisy,  peritonitis  and 
osteomalacia,  may  be  mentioned. 

VII.    TREATMENT    OF     ZUCKERGUSSLEBER. 

No  specific  medication  has  been  as  yet  devised  for  the 
condition  ;  most  cases  come  under  observation  when  the 
disease  is  well  established  and  irremediable.  The  chief 
indication  is  to  meet  the  symptoms  as  they  arise,  alleviate 
pain  and  relieve  the  ascites  by  paracentesis  when  this  becomes 
troublesome.  In  one  case  lapatotomy  was  followed  by  cessa- 
tion of  symptoms  for  two  years.  Siegert  recommends  pure 
caffeine  in  doses  of  o.  i  to  0.15  grms.  six  to  ten  times  daily  ; 
other  diuretics  such  as  digitalis,  diuretin  and  urea  may  be 
tried.  The  patients  should  be  kept  under  the  best  hygienic 
conditions  while  at  their  homes  and  should  only  undertake 
light  work.  Acute  complications  must  be  treated  on  their 
merits  as  they  arise. 

VIII.    PROGNOSIS. 

The  prognosis  should  be  guarded.  The  disease  is 
essentially  chronic  and  may  last  for  many  years  without 
dangerous  menace  to  life  ;  still  the  condition  is  steadily  pro- 
gressive and  invariably  ends  fatally.  The  cases  complicated 
with  severe  adhesion  of  the  pericardium  generally  run  a  more 
rapid  course  than  do  those  originating  in  the  peritoneum. 
Special  danger  to  life  exists  from  acute  complications  such  as 
pneumonia  and  septic  peritonitis. 

IX.    ETIOLOGY    AND    PATHOGENESIS. 

An  enquiry  into  the  nature  of  multiple  progressive 
hyaloserositis  (Zuckergussleber)  becomes  quite  complicated 
from  the  fact  that  it  may  be  approached  from  various  points 
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of  view,  cind  thaL  the  disease  itself  presents  anatomically 
several  differing  forms.  It  will  perhaps  be  most  convenient 
to  study  the  '•  zuckerguss "  condition  as  it  occurs  in  the 
recorded  cases,  and  having  drawn  our  conclusions  from  this, 
then  to  pass  on  to  the  consideration  of  the  relationship 
betvveen  this  condition  and  intlammation  of  the  serous  mem- 
branes in  general. 

First  then  with  regard  to  "  Zuckergussleber." 
It  has  alreadv  been  stated  that  somewhat  diveroent  views 
have  been  expressed  as  to  the  true  nature  of  this  condition, 
and  it  would  perhaps  be  well  at  this  point  to  discuss  the 
theories  advanced  somewhat  more  in  detail  in  the  liorht  of  the 
facts  already  gleaned.  The  majority  of  the  authorities, 
including  Rumpf,  Siegert,  Schmalz  and  Weber,  who  have 
most  carefully  considered  the  subject,  are  agreed  that  it  is  an 
inflammatory  affection  and  that  the  ascitic  fluid  is  to  be 
regarded  as  an  inflammatory  exudate.  They  believe  that  the 
process  may  start  in  any  one  of  the  serous  sacs  and  spread  to 
the  rest  one  after  the  other.  Pick  on  the  contrary  (loc. 
cit.)  thinks  that  a  heart  lesion  is  the  primary  trouble,  and 
that  the  thickening  of  the  peritoneum  is  secondary  to  the 
circulatory  disturbance  induced  thereby,  or,  in  other  words, 
that  the  thickening  of  the  liver  capsule  is  the  reaction  to  a 
long-continued  portal  obstruction.  His  views  are  summarized 
in  his  paper  as  follows  : 

1.  There  is  an  affection — pcricarditic  pseudo-cirrhosis  of 
the  liver — simulating  the  symptom-complex  of  a  mixed  form 
of  hepatic  cirrhosis  (with  enlarged  liver,  extreme  ascites,  but 
without  jaundice),  the  result  of  a  circulatory  disturbance  pro- 
duced by  a  latent  pericarditis  which  leads  to  fibrous  prolifera- 
tion, portal  obstruction,  and  the  most  extreme  ascites. 

2.  This  is  met  with,  by  preference,  in  young  individuals 
but  also  in  later  life. 

3.  In  making  the  differential  diagnosis  the  following  points 
are  important  :  The  history  of  a  previous  attack  of  pericar- 
ditis with  oedema  of  the  limbs  in  the  absence  of  the  etiological 
factors  for  cirrhosis  of  the  liver.  Careful  examination  of  the 
heart  will  give  most  important  information. 

Pick  explains  the  development  of  the  "  Zuckergussleber  " 
in  terms  of  this  theory  as  is  made  plain  by  the  fact  that  he 
classes  the    cases     of    Curschmann    and    Rumpf   under    the 
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category  of  "  pericarditic  pseudo-cirrhosis."  We  are  there- 
fore practically  reduced  to  the  discussion  of  two  alternatives. 
Is  chronic  proliferative  perihepatitis  a  primarily  inflammatory 
affection  and  the  ascitic  fluid  thus  an  inflammatory  exudation  } 
Or  is  it  merely  due  to  portal  congestion,  the  ascites  caused 
by  this  reacting  upon  the  peritoneum  so  as  to  produce  fibrous 
hyperplasia  ? 

Pick,  while  bringing  forward  several  interesting  cases 
and  a  certain  amount  of  evidence  in  favor  of  his  views,  in  our 
opinion  somewhat  weakens  his  argument  by  admitting  that 
in  addition  to  portal  stasis  there  may  be  catarrh  of  the 
endothelial  cells  of  the  peritoneum  in  consequence  of  the 
ascites  and  a  slight  infection  due  to  the  repeated  paracentesis 
performed  in  most  of  these  cases.  In  the  paper  referred  to 
Pick  reports  three  cases  of  his  own,  only  one  of  which, 
that  cited  above,  bears  anatomically  any  resemblance  to 
"  Zuckerofussleber."  His  cases  are  all  similar  in  that  there 
were  pericardial  adhesions,  portal  congestion,  and  periportal 
proliferation  of  fibrous  tissue,  together  with  general  chronic 
peritonitis  and  hydrops.  Slight  jaundice  was  present  in  two 
cases  but  typical  "  zuckerguss  "  organs  were  found  in  none 
although  in  one  the  peritoneum  liver  and  spleen  were  involved 
in  thick  fibrous  tissue. 

There  can  be  no  doubt  that  Pick's  first  observation  is 
correct,  that  cases  do  occur  in  which  a  chronic  proliferative 
pericarditis,  and  for  that  matter  a  valvular  lesion,  leads 
to  portal  congestion  and  ascites  without  marked  general 
anasarca,  thus  simulating  a  primary  cirrhosis  of  the 
liver.  Striimpell  referred  to  this  condition  in  1883.  Such 
cases,  however,  seem  to  be  rare.  In  my  post-mortem 
experience  at  the  Royal  Victoria  Hospital  I  can  recall  no 
instance  out  of  seventy  examinations  of  chronic  heart  affec- 
tions, embracing  valvular  myocardial  or  pericardial  disease,  in 
which  the  liver  was  warty  to  gross  appearance  and  in  only 
five  was  there  microscopically  a  condition  of  intralobular 
cirrhosis.  So  far  as  clinical  symptoms  went  these  five  cases 
did  not  difier  in  any  particular  from  other  cases  of  heart 
disease  with  passive  congestion. 

When,  however,  Pick  comes  to  explain  cases  of  "  Zucker- 
gussleber  "  such  as  those  of  Curschmann  and  Rumpf  on  his 
theory,  his  conclusions  are  certainly  not  borne  out  by  the 
facts. 
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In  the  production  of  chronic  perihepatitis,  pericardial 
disease  can  only  act  in  two  ways — ist,  pericardial  inflamma- 
tion, originally  acute  but  becoming  subchronic  and  progressive, 
may  extend  to  the  adjacent  serous  sacs,  notably  the  right 
pleura  and  peritoneum,  and  thus  lead  to  a  new  formation  of 
tibrous  tissue  about  the  liver  ;  or,  secondly,  the  heart  weak- 
ness by  producing  stasis  within  the  liver  and  hepatic  cirrhosis 
with  its  consequent  portal  obstruction  may  lead  to  ascites 
which  in  its  turn  may  cause  irritation  of  the  serous  membrane 
and  fibrous  proliferation. 

Let  us  consider  the  latter  alternative  first,  namely,  is  the 
presence  of  portal  congestion  necessary  to  explain  the  ascites, 
the  enlargement  of  the  liver  and  the  hyperplastic  perihepa- 
titis in  these  cases  ?  Several  cases  may  be  cited  to  show  the 
contrary.  Hiibler,  Sr."*^-  for  instance,  records  the  following- 
case  of  "  Zuckero-ussleber  "  : — 

o 

A  woman,  aet.  56,  was  seized  with  loss  of  appetite,  emaciation, 
anaemia,  palpitation  of  the  heart,  attacks  of  an  asthmatic  type,  and  a 
febrile  biliary  colic.  The  heart  and  lungs  were  normal  ;  the  liver  of 
normal  size;  neither  the  liver  nor  spleen  was  palpable.  A  year  later 
she  suffered  again  from  biliary  colic,  and  still  later  from  ascites. 
Aspiration  was  performed  a  number  of  times  and  the  liver  gradually 
diminished  in  size  ;  the  spleen  was  not  enlarged.  The  patient 
had  several  attacks  of  biliary  colic  with  jaundice  and  died  ten  years 
from  the  onset  of  the  illness.  Autopsy:  The  peritoneal  covering  of  the 
liver  was  greatly  thickened  and  was  of  a  curious  porcelain-like  white- 
ness ;  the  liver  was  small  and  adherent  to  the  diaphragm  and  appeared 
to  be  compressed  ;  the  gall-bladder  contained  a  few  cholesterin  calculi. 
Moderate  jaundice  was  present  and  there  were  local  purulent  peritonitis, 
recent  verucose  endocarditis,  and  congestive  enlargement  of  the  spleen; 
the  peritoneum  was  thickened  also  over  the  lowest  part  of  the  anterior 
abdominal  wall. 

Microscopically  the  liver  cells  showed  fatty  infiltration  but  no 
cirrhosis. 

Here  then  there  were  no  pericardial  adhesions,  no  portal 
congestion,  and  no  cirrhosis  of  the  liver,  although  ascites  and 
hyperplastic  perihepatitis  were  present  in  a  marked  degree. 

In  the  case  of  Schmalz  and  Weber,  above  mentioned, 
there  were  aeain  no  evidences  of  portal  congestion  or  cirrhosis 
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of  the  liver.  Pericardial  synechice  were  absent,  the  acute 
pericarditis  which  was  present  being  a  late  event,  while 
ascites  and  "  Zuckergussleber"  were  present.  The  authors 
regarded  their  case  as  due  to  an  infection  of  the  liver  from 
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the  region  of  the  old  appendicitis,  made  possible  probably  by 
the  preliminary  condition  of  cardiac  weakness. 

In  Rose's  case  also  pericardial  adhesions  were  absent 
and  the  cirrhosis  of  the  liver  which  was  present  was  not 
regarded  by  the  writer  as  a  special  cause,  the  fibrous  bands 
in  the  organ  not  being  connected  with  the  capsule. 

In  this  connection  may  be  cited  the  experience  of  W. 
P.  Herringham  (St.  Bartholomew's  Hosp.  Rep.  1893,  P-  0 
In  an  analysis  of  a  large  number  of  cases  of  chronic  peritonitis 
he  states  his  opinion  that  none  of  his  cases  supported  the 
view  that  the  condition  could  be  produced  by  long  continued 
ascites  due  to  cirrhosis  of  the  liver. 

Further,  with  the  single  exception  of  Pick's  case,  the 
autopsy  findings  do  not  inclicate  portal  obstruction,  and  even 
here  the  condition  is  probably  to  be  explained  on  another 
hypothesis.  The  portal  vein  is  rarely  if  ever  found  dilated. 
In  one  case  (Vierordt)  it  is  noted  that  the  hepatic  vein  was 
enormously  distended,  due  probably  to  the  fact  that  the  right 
side  of  the  heart  was  firmly  adherent  to  the  pericardium 
with  calcareous  plaques,  while  both  pleurae  were  obliterated. 
In  this  instance  the  liver  was  nutmeg  but  not  cirrhotic. 

As  a  matter  of  fact,  periportal  cirrhosis,  a  condition  that 
frequently  gives  rise  to  portal  obstruction,  is  excessively  rare 
in  these  cases,  nor  indeed  would  one  expect  to  find  proliferation 
of  fibrous  tissue  in  the  portal  sheaths  as  a  consequence  of 
stasis  from  a  cardiac  lesion.  In  all  cases  of  cardiac  cirrhosis 
that  I  have  examined  the  fibrous  proliferation  was  confined 
to  the  regions  of  the  centrilobular  veins  and  periportal 
fibrosis  was  absent  or  quite  minimal  in  amount.  It  is  true 
that  periportal  fibrosis  has  occasionly  been  observed  in  cardiac 
livers  but  it  never  leads  to  obliteration  of  the  capillaries.  On 
the  contrary  they  are  dilated.  In  the  only  case  of  our  series 
associated  with  marked  cirrhosis,  that  of  Rose,  the  pericardium 
was  normal  and  the  fibrous  overgrowth  in  the  liver  could  not 
be  attributed  to  stasis.  Therefore,  whatever  may  be  the 
causes  of  portal  obstruction  in  cases  such  as  Pick's,  it 
cannot  be  due  to  the  pressure  of  contracting  fibrous  bands 
upon  the  portal  radicles.  Even  were  such  present  the 
process,  one  would  think,  would  act  equally  well  upon  the 
bile  ducts  and  thus  produce  jaundice,  a  condition  which  as  we 
have  seen  is  decidedly  rare. 
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The  histories  further  show  that  in  chronic  perihepatitis 
where  the  disease  begins  with  adherent  pericardium  and  pass- 
ive congestion  of  the  hver,  anasarca  rather  than  ascites  is  the 
first  symptom,  contrary  to  what  we  should  find  were  Pick's 
view  the  correct  one.  They  would  also  indicate  that  in  those 
forms  where  ascites  is  the  first  and  prominent  symptom,  it 
is  not  necessarily  due  to  stasis  in  the  portal  system  or  in 
the  inferior  vena  cava.  Were  portal  congestion  a  prime 
factor  we  should  expect  to  get  signs  of  stasis  in  the  gastro- 
intestinal tract — gastritis,  dyspepsia,  vomiting  of  blood, 
melzena,  oesophageal  varices — yet  these  are  decidedly  rare, 
in  fact  in  pure  cases  do  not  occur.  Finally,  there  is  but  little 
evidence  to  show  that  a  simple  ascites  from  transudation  is 
capable  alone  of  setting  up  an  irritation  of  the  serous  mem- 
branes severe  enough  to  produce  proliferative  fibrosis,  although 
Rokitansky  (Path.  Anat.  3  Aufl.,  III.,  s.  138,  1861.)  and 
Ziegler  (Path.  Anat.  S.Aufl.,  II.,  s.  564,  1895.),  state  that  local 
thickenings  of  the  peritoneum  may  arise  from  this  cause. 

As  everyone  knows,  peritoneal  disturbance  is  by  no 
means  an  infrequent  event  in  the  course  of  diseases  that  are 
competent  to  produce  ascites,  such  as  cirrhosis  of  the  liver, 
organic  heart  disease,  and  chronic  nephritis.  In  this  class  of 
cases  dense  fibrous  adhesions  between  the  viscera  and  the 
neighbouring  structures  are  quite  common,  pointing  to  some 
extinct  inflammatory  process.  Less  often  there  is  evidence  of 
acute  exudation,  either  sero-fibrinous  or  fibrino-purulent. 
Comb  nations  of  exudative  infiammation  with  proliferative 
hyperplasia  are  rarer  still.  With  the  view  of  eliciting  any 
facts  that  might  throw  light  upon  the  etiology  of  the  formative 
infiammations  of  serous  membranes,  I  have  made  a  careful 
search  through  the  post-mortem  material  at  the  Royal  Victoria 
Hospital.  Cases  of  old  adhesions  or  hyperplastic  formations 
affecting  the  serous  cavities  were  looked  for,  but  in  makinp- 
the  classification  only  those  cases  were  noted  in  which  the 
capsules  of  the  liver  or  spleen,  either  together  or  with 
involvement  of  some  of  the  other  serous  membranes,  were 
affected.  By  this  selection  some  approximation  to  the  condi- 
tion present  in  our  recorded  cases  was  arrived  at.  In  467 
post-mortems  the  combination  referred  to  was  met  with 
thirty-five  times,  a  proportion  of  7.5%  ;  in  only  two  instances 
was  the  "zuckerguss"  condition  found.      These  post-mortems 
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were  further  divided  into  two  groups,  the  first  including  cases 
-of  atrophic  cirrhosis  of  the  Hver,  cases  of  chronic  nephritis, 
and  of  cardiac  insufficiency  (myodegeneration,  adherent  peri- 
cardium, valvular  disease,  general  hypertrophy  and  dilatation, 
•etc.);  the  second  including  all  other  diseases.  There  were 
fifty-eight  cases  in  the  first  group,  and  the  special  combina- 
tion of  lesions  mentioned  (perihepatitis  and  perisplenitis)  was 
present  in  eight,  or  13.8%.  In  the  second  group,  409  in  all, 
the  lesions  were  found  in  twenty-seven,  or  6.6%  ;  of  these, 
ten,  or  rather  more  than  one-third,  were  due  to  local  tuber- 
culosis. These  cases  were  all  simple  and  uncom.plicated,  and 
in  so  far  as  it  is  safe  to  draw  conclusions  from  such  a  limited 
experience,  we  are  probably  warranted  in  stating  that  multiple 
adhesions  affecting  the  serous  membranes  referred  to  are 
present  in  a  relatively  large  proportion  of  all  autopsies  and 
that  the  complication  is  twice  as  frequent  in  cases  of  atrophic 
cirrhosis  of  the  liver,  chronic  nephritis  and  cardiac  insuffi- 
ciency, as  in  all  other  forms  of  disease  combined.  A  further 
enquiry  into  the  possible  effect  of  ascites  as  a  causative  factor 
showed,  however,  that  this  element  is  of  little  importance,  there 
being  only  a  slight  increase  in  the  number  of  cases  where 
.ascites  is  present.  Considering,  now  how  common  a  condi- 
tion ascites  is,  it  is  likely  that  if  it  had  any  special  tendency 
to  excite  a  chronic  hyperplastic  change  in  the  peritoneum  this 
would  be  a  relatively  frequent  discovery  post  mortem,  whereas 
it  is  rare.  Again,  were  ascites  a  prime  cause  of  the  pro- 
liferative process  one  would  expect  that  the  lesions 
in  these  cases  would  be  most  marked  in  those  regions  where 
the  ascitic  fluid  is  most  apt  to  collect,  namely,  the  pelvis 
.and  the  fianks.  On  the  contrary  it  is  the  upper  part  of  the 
peritoneum,  the  capsules  of  the  liver  and  spleen,  and  the  sur- 
face of  the  stomach  that  are  chiefly  and  characteristically 
affected.  I  consequently  believe  that  Pick's  view  is  based 
not  only  on  incorrect  observation  but  also  upon  incautious 
generalization.  Eisenmenger^^''  in  a  critical  study  of  Pick's 
cases  has  come  to  similar  conclusions. 

We  have  to  consider  now  the  other  hypothesis,  that  the 
primary  factor  is  an  inflammatory  process. 

In  the  first  place  the  vast  majority  of  cases  give  a  history 
of  a  previous  attack  of  acute  inflammatory  disease,  usually  of 
an  infective  nature,  and  more  or  less  definitely  connected  with 
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the  onset  of  the  perihepatitis.  Thus  in  four  there  was  an 
acute  hepatitis  and  j)erihepatitis;  in  three  and  possibly  in  four, 
acute  pericarditis,  etiological  factors  that,  judging  from  the 
cliniccd  course,  might  correctly  be  regarded  as  direct  exciting 
causes.  I'^urther,  in  all  cases  where  the  history  is  complete, 
there  is  evidence  ot  a  recurring  inllammation  ot  one  or  more 
serosae  resulting  in  a  chronic  proliferation  of  hbrous  tissue  on 
the  affected  membranes.  The  pleurae,  the  pericardium,  and 
the  upper  part  of  the  peritoneal  membrane,  involving  the  liver 
and  spleen,  are  the  parts  usually  affected  ;  and  even  in  cases 
that  develop  insidiously  there  is  ample  evidence  of  an  inflam- 
matory process  being  at  work  since  from  time  to  time  there 
are  relapses  with  acute  inflammatory  symptoms  affecting  one 
or  more  of  the  serous  membranes  and  followed  by  an  aggra- 
vation of  the  condition.  Cases  such  as  those  of  Curschmann, 
which  began  with  an  acute  febrile  hepatitis,  and  of  Hiibier 
where  there  were  repeated  attacks  of  biliary  colic  and 
cholecystitis  previous  to  the  onset  of  the  ascites,  afford  very 
strong  evidence  in  favor  of  the  inflammatory  theory. 

It  has  already  been  pointed  out  that  the  ascitic  fluid  in 
most  cases  cannot  be  explained  on  the  theory  of  obstructive 
transudation  from  the  great  vessels.  Many  facts  are  in  favor 
of  it  beinof  an  inflammatorv  exudate  althouo"h  accurate  obser- 
vations  upon  this  point  are  lacking.  Curschmann  pointed  out 
that  the  albuminous  content  of  the  fluid  was  relatively  high, 
namely  3.2'  j  in  Rumpfs  case  it  is  noted  that  the  specific 
gravity  of  the  fluid  was  1009  and  that  on  standing  threads  of 
fibrin  were  deposited.  Siegert  states  also  that  in  his  case  the 
specific  gravity  was  1005  and  the  albumin  amounted  to  3.5%. 
In  my  own  case,  although  an  accurate  estimation  was  not  made, 
the  fluid  was  undoubtedly  rich  in  albumin  since,  on  standing, 
spontaneous  clotting  was  quickly  induced.  Although  in  these 
cases  the  specific  gravity  is  relatively  low  for  an  inflammatory 
exudate,  the  amount  of  albumin  is  about  twice  that  in  simple 
transudation  fluids  and  corresponds  accurately  enough  with 
what  has  been  found  in  inflammatory  effusions.  The  follow- 
ing table  taken  from  Halliburton  may  be  compared  in  this 
connection  : — 


179 


;6       Chronic  Iiifiamniation  of  the  Serous  Membranes. 


Pleural  Fluid 

Sp.  Gr. 

Percentage 

Quantity  of 

Total 

PROTEID 

Fibrin 

Serum 
globulin 

Serum 
albumin 

Acute  Pleurisy,  case  i  .  .  . 

"        '                     2.  .  .  . 

J    •  •  • 
Hydrothorax 

1023 
1020 
1020 
1014 

5-123 

34371 
5 . 2018 
1.7748 

0.016 
0.0171 
0.1088 
0 . 0086 

3.002 

I . 2406 

1.76 

0.6137 

2 . 1 14 
I. 1895 
3  •  3.30 
I -1557 

(Average  of  three  cases) 

It  might  be  remarked  here  that  the  amount  of  albumin 
noted  in  the  above  table  is  extremely  high  as  compared  with 
the  amounts  obtained  by  the  most  recent  methods.  The  dis- 
crepancy would  probably  be  accounted  for  by  imperfections 
in  the  method  of  estimating  the  albumin  in  relation  to  the 
total  nitrogen,  but  inasmuch  as  the  table  gives  the  relative 
proportion  of  albumin  in  inflammatory  fluids  as  compared  with 
mere  transudations,  it  is  sufficiently  accurate  to  illustrate  our 
point. 

A  strong  argument  in  favor  of  the  inflammatory  nature 
of  the  disease  is  derived  from  a  histological  study  of  the 
"  zuckerguss "  membrane.  From  the  microscopical  appear- 
ances of  this  material  in  my  own  case  it  is  evident  that  we  have 
to  do  with  a  chronic  inflammation  of  progressive  type.  The 
membrane  was  composed  of  successive  layers  of  fibrous  tissue 
varying  in  type  from  the  common  fibroblast  to  the  well-formed 
connective-tissue  cell.  In  certain  places  this  tissue  had  under- 
gone a  peculiar  change  whereby  the  fibres  had  become  swollen, 
semi-translucent,and  almost  structureless  (hyaline),  correspond- 
ing, no  doubt,  to  the  cartilaginous  appearance  of  the  membrane 
when  fresh.  In  addition,  in  the  deeper  layers  could  be  seen 
perivascular  leucocytic  infiltration,  with  the  formation  of  new 
capillaries  and  with  numerous  "  mastzellen."  Such  astucture 
could  not  be  anything  but  inflammatory.  It  is  worthy  of 
note  also  that  the  condition  is  not  due  to  a  proliferation  of 
the  connective-tissue  of  the  ca))sule  of  the  x'arious  organs, 
but  is  rather  the  organization  of  an  exudate  upon  the  surface 
of  the  serous  membranes.  This  is  readily  seen  by  a  glance  at 
Fig.    I,   taken   from   the  liver   where    the   wrinkled   Glisso'i's 
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capsule  of  practically  normal  a{)pearance  is  clearly  demar- 
cated from  the  investing  membrane.  The  great  extent  of  the 
membrane  is  separated  from  the  capsule  by  flattened  spaces 
lined  with  endothelium  evidently  derived  by  a  proliferation  of 
the  original  endothelial  coverinQ-  of  the  serous  membrane. 
Here  and  there,  however,  the  fibrous  investment  is  anchored 
to  the  liver  capsule  by  delicate  strands  of  connective  tissue. 
Young-  connective  tissue  cells  make  their  way  from  the  capsule 
into  the  membrane  so  that  organization  is  clearly  going  on 
from  below.  This  loose  attachment  explains  why  it  is  that 
the  membrane  so  readily  peels  off  from  the  subjacent  organs. 


Fig.  I. 

Winckel  obj.  No.  j",  without  eye-piece. 

Shews  well  the  Glisson's  capsule  thrown  into  folds  with  the  deposit 
of  hyaline  fibrous  tissue  upon  the  surface. 


Exactlv  the  same  i:)rocess  is  o-oino-  on  in  the  case  of  the  lunos 
where  the  lungs  themselves  and  the  visceral  pleura  were  prac- 
tically free  from  inflammatory  change. 

The  peculiar  lamination  of  the  material  is  well  seen  in 
Fig.  2,  and  is  apparently  due  to  some  modification  of  the 
fibrillar  substance  between  the  strands  of  which  the  nuclei  lie. 
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From  the  appearance  of  the  fibres,  hyaHne  degeneration  was 
suo-oested,  colloid  and  amyloid  deo;-eneration  beings  excluded 
by  the  application  of  the  usual  tests.  The  translucent  struc- 
tureless appearance  described  is  in  all  respects  similar  to 
the  hyaline  change  known  to  take  place  occasionally  in 
fibrinous  exudates  and  the  material  in  question  gave  the  usual 
microchemical  reactions  for  hyaline.  With  Van  Gieson's 
stain  it  took  the  uniform  bright  red  color  of  the  fuschin,  sug- 
gesting in  accordance  with  the  view  of  P.  Ernst  (V^irch. 
Arch.  CXXX.,  S.  2>11^  1892)  a  derivative  of  connective  tissue, 
although  it  is  true  some  doubt  has  recently  been   expressed 
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Fig.  II. 

Leits  ohj.  No.  7,  ivithout  eye-piece. 

The   section    shews    the   hyaline    deg-eneration    of    the  connective- 
tissue  deposit  with  the  striking-  lamination.      Blood-vessels  are  absent. 

(Lubarsch)  as  to  the  value  of  his  observations.  Owing  to 
the  absence  of  the  specific  microchemical  reaction  to  the 
Gram-Weigert  stain,  it  was  concluded  with  some  probability 
that  fibrin  was  "not  present,  and  that  if  the  condition 
originated  in  a  fibrinous  inflammation,  the  fibrin  had  all  been 
dissolved  or  converted  into  organized  material,  or  at  least 
had  underofone  some  modification. 
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Detailed  information  as  to  the  structural  appearance  of 
the  "  zuckerguss "'  material  in  other  cases  is  lacking,  but  I 
have  in  addition  examined  the  material  from  a  case  that  I 
obtained  in  \' ienna  and  in  this  observed  the  same  perivas- 
cular extravasation  of  leucocytes  with  fibrosis  and  hyaline 
deoeneration,  indicating,  as  in  my  own  case,  an  inflammatory 
process.      Fig    3    illustrates   very    well   the   condition   in   this 

case. 

It  is  perhaps  somewhat  difficult  to  say  in  my  case  in  what 
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Fig.  III. 

Reichert  obj.  No.  3.  Camera  lucida  drawing-.  Peritoneal  mem- 
brane in  ''  zuckerg-uss  "  condition  showing  perivascular  leucocytosis  and 
hyaline  degeneration  of  the  superficial  fibrous  tissue. 

part  the  intlammatory  process  originated.  The  presence 
of  ca'careous  plates  at \he  base  of  the  left  lung  and  in  the 
perisplenic  adhesions  suggest  the  possibility  of  it  having 
started  in  the  left  pleura.      It  does  not,   however,  necessarily 
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follow  that  where  calcareous  material  is  deposited  this 
is  the  oldest  seat  of  the  process.  A  careful  examination 
in  the  neighborhood  of  the  duodenum  showed  that  the 
ulcer  there  found  presented  a  characteristically  chronic 
appearance.  It  had  perforated  all  the  coats  of  the  intestine 
and  its  base  was  formed  by  a  dense  mass  of  fibrous  infiam- 
matory  material  which  had  formed  at  that  spot.  The  posi- 
tion of  the  ulcer  on  the  upper  surface  of  the  duodenum  ren- 
dered the  site  favorable  for  the  development  of  a  local- 
ized inflammatory  reaction.  And  considering  that  we 
know  that  in  cases  of  ulceration  of  the  stomach  or  bowels, 
where  a  fatal  result  from  septic  peritonitis  does  not  immedi- 
ately ensue,  fibroid  adhesions  may  form  in  the  locality  and  so 
prevent  immediately  serious  consequences,  it  seems  more  prob- 
able that  we  have  to  look  for  the  starting  point  of  the  chronic 
inflammatory  condition  in  this  local  ulcerative  process. 

In  reoard  to  the  structure  and  orioin  of  the  "  zuckercruss" 
membrane  it  is  instructive  to  compare  certam  appearances 
found  post  mortem  that  must  be  famihar  to  every  morbid  . 
anatomist.  It  is  a  matter  of  common  observation  in  the 
autopsy  room  to  see,  particularly  on  the  spleen,  but  sometimes 
on  the  diaphragm  or  pleurae,  pearly  opalescent  nodules  of  car- 
tilaginous consistency,  varying  in  size  from  a  pinhead  to 
a  pea,  or  even  larger.  In  certain  cases  the  spleen  is  sprinkled 
with  large  drops  resembling  paraffin,  or  is  covered  with  a 
definite  cuirass.  The  appearance  is  very  similar  though  in  a 
somewhat  extremer  degree,  to  the  pearly  thickening  of  the 
pleura  occasionally  seen  in  the  neighbourhood  of  anthracotic 
tubercles.  These  deposits  are  seen  wherever  there  is 
chronic  irritation,  quite  independently  of  the  presence  of 
ascites.  I  have  examined  a  number  of  such  plaques  micro- 
scopically both  in  the  splenic  capsule  and  in  anthracotic  areas, 
and  they  all  show  a  laminated  formation  of  fibrous  tissue 
together  with  hyaline  degeneration — in  all  respects  compar- 
able to  the  membrane  in  the  "  zuckerguss"  condition.  There 
is  the  same  avascular  stratified  layer  with  swelling  of  the 
fibrillee  and  relatively  little  leucocytic  infiltration.  One  case  of 
which  I  have  notes  (Post  mortem  records  of  the  Royal  Victoria 
Hospital,  No.  28,  1901)  is  particularly  instructive,  as  it  shows 
the  early  stage  in  the  development  of  the  "  zuckerguss  " 
condition  as  the  result  of  an  inflammatory  process. 
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Male,  ajt  80,  who  gave  a  history  of  indefinite  disturbance  in  the  neigh- 
bourhood of  the  epigastrium  ;  pain  after  eating  ;  occasional  vomiting  ; 
tenderness  on  pressure  and  proijressive  emaciation.  When  admitted 
there  was  distention  of  the  abdomen  in  two  horizontal  zones  divided  at 
the  level  of  the  umbilicus  ;  there  were  tenderness  and  resistance  in  the 
epigastrium,  and  to  a  less  extent  over  the  ileo-Ccecal  region  ;  the  liver 
and  spleen  were  not  palpable.  Free  fluid  in  the  abdominal  cavity  was 
made  out. 

At  the  autopsy  the  abdominal  cavity  was  found  to  be  covered  in  by 
a  peculiar  thin  homogenous  semi-translucent  membrane  of  glassy 
appearance  through  which  the  intestines  could  be  imperfectly  seen. 
This  material  could  be  torn  off  in  sheets  and  was  practically  avascular. 
Between  the  coils  of  the  intestines  were  numerous  plastic  and  some 
firmer  adhesions,  together  with  pockets  of  fibrino-purulent  fluid.  The 
spleen  was  completely  tied  up  in  firm  adhesions,  and  the  great  omentum 
was  converted  into  a  fibrous  cord.  Upon  the  under  surface  of  the  dia- 
phragm next  the  liver  were  a  series  of  pearly  nodules  of  hyaline  trans- 
lucent appearance,  which  microscopically  presented  the  characteristic 
appearances  found  in  the  "  zuckerguss  "  membrane,  including  the 
lamination  and  the  hyaline  degeneration.  The  gall-bladder  contained 
calculi  and  was  much  shrunken  with  greatly  thickened  walls. 

In  this  case  no  doubt  the  exciting  cause  was  cholelithiasis 
with  cholecystitis  and  pericholecystitis  (cf.  Hubler's  case) 
resulting  in  a  chronic  proliferative  serositis.  The  gall- 
bladder" was  the  centre  of  a  mass  of  dense  fibrous  adhesions 
passing  on  to  the  formation  in  certain  places  of  a  curiously 
glassy  and  avascular  membrane,  clearly  the  precursor  of  the 
"  zuckerguss  '"  condition  that  had  already  begun  to  be  devel- 
oped upon  the  diaphragm. 

As  still  further  elucidating  this  point  and  presenting  even 
a  more  striking  resemblance  to  the  "  icing"  condition,  I  may 
cite  the  following  case  also  occurring  under  my  observation 

Case.   (15/01.   R.V.H.). 

Patient  was  a  male,  ajt.  80,  admitted  to  the  Royal  Victoria  Hospital 
on  Nov.  30th,  1900,  who  died  on  March  5th,  igoi. 

Personal  History  :  Meagre  : — For  a  period  of  his  life  had  been  a 
great  drinker  of  gin,  more  abstemious  of  late  years  ;  had  been  subject 
for  many  years  to  bronchitis,  more  especially  during  the  winter  ;  one 
attack  of  pleurisy  50  years  previously.  On  the  evening  of  Nov.  27th 
was  exposed  to  the  weather  and  was  taken  ill  suddenly  with  pain  in  the 
side,  cough  and  cold  feet,  but  without  chill. 

Co7idition  on  Adjnission  :  Somewhat  cyanosed  : — Pulse,  100;  tem- 
perature gSi  ;   respirations  36. 

Respiratory  System  :  Dyspncea  : — Ineffectual  cough  with  blood- 
tinged  sputum  and  severe  pain  in  the  right  infra-mammary  region. 
Chest  was  barrel-shaped  and  there  was  an   area  of    dulness  over  the 
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apex  of  the  right  upper  lobe,  over  the  apex  of  the  lower  lobe  posteriorly 
and  also  over  the  upper  part  of  the  middle  lobe  ;  in  this  region  the 
breathing  wa.-~  blowing  and  there  were  bronchophony  and  increased 
fremitus.  Numerous  crackling  rales  and  coarse,  moist  and  dry  rales 
were  heard.  Sputum  showed  the  diplococcus  lanceolatus  but  no 
tubercle  bacilli. 

'Vascular  System  :  Pulse  fairly  regular,  sometimes  intermittent  ; 
arteries  thickened  ;   no  cardiac  murmurs  noted  ;   number  of  leucocytes, 

15.500- 

Urine  :     Acid,  Sp.  gr.    10 14,   a  moderate  amount  of  albumin   with 

numerous  granular  and  fatty  casts. 

Progress  of  Case  :  Dulness  at  the  base  of  the  right  lung  gradually 
increased  ;  the  pulse  became  very  weak  so  that  the  patient  was  given 
repeated  inhalations  of  oxygen.  The  right  lung  only  very  gradually 
cleared  up.      On  Feb.  13th  the  patient  developed  erysipelas  of  the   face. 

Diagnosis  :  Acute  Lobar  Pneumonia,  undergoing  very  slow  reso- 
lution or  Tuberculous  Infiltration  ;  Chronic  Bronchitis  and  Emphysema; 
Arterio-sclerosis  ;  Myocarditis  ;  Chronic  Interstitial  Nephritis  ;  Cirrhosis 
of  the   Liver  ;   Erysipelas. 

The  Post  Mortem  was  performed  by  Professor  J.  G.  Adami  thirteen 
hours  after  death.  The  body  was  that  of  an  old  man,  very  much 
shrunken,  with  the  usual  signs  of  death. 

Thorax  :  There  were  very  dense  adhesions  over  the  whole  upper 
part  of  the   right  lung  requiring  the  use  of  the  knife. 

Right  Lung,  68ogrms.,  the  pleura  was  greatly  thickened,  measuring 
about  2  mm.  and  was  converted  into  a  white  almost  cartilaginous 
looking  membrane.  Upon  cutting  into  the  lung  the  whole  of  the  upper 
lobe  and  a  portion  of  the  middle  was  very  firm,  fibroid  and  of  a 
greyish  color.  The  bronchioles  were  slightly  dilated  and  milky 
pus  oozed  from  them.  The  bronchi  throughout  were  dilated  and  thin- 
walled  with  evidence  of  chronic  bronchitis.  A  few  fine  whitish  dots 
were  scattered  throughout  the  fibroid  portions  of  the  lung. 

Left  Lung  :     Emphysematous  and  bronchiectatic. 

Heart  :  The  muscle  showed  no  signs  of  myocarditis  ;  the  coron- 
aries  were  tortuous  but  without  atheroma  ;  muscle  of  the  left  ventricle 
slightly  hypertrophied. 

Stomach  .-Normal. 

Intestines  :     Normal. 

Spleen,  gogrms.,  was  contracted  by  a  marked  fibrous  thickening 
of  its  capsule  more  especially  upon  the  anterior  and  lower  aspects. 
This  thickening  in  the  lower  portion  posteriorly  reached  12  mm.  and  in 
the  antero-lateral  aspect,  1.5  to  2  mm.  This  material  had  a  dense 
hyaline  and  ivory-white  appearance  resembling  closely  the  thickened 
condition  in  the  right  pleura.  The  substance  of  the  organ  was 
shrunken  and  fibroid. 

Pancreas,  slightly  fibroid.  Both  Kidneys  showed  evidence  of  slight 
chronic  interstitial  nephritis. 

Liver  :  1050  grms.  The  organ  small  ;  occasional  fibrous  streaks 
noted  in  capsule.      On  section  friable  and   of  a  slightly  brown  tinge. 

No  signs  of  generalized  chronic  peritonitis. 

Microscopical  sections  were  made  through  various  parts  of  the  lung 
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and  thickened  pleura  for  the  purpose  of  detcrmiiiiiii,'-  tlie  exact  nature  of 
the  thlckenhig  and  oi  tlie  fibroid  pneumonia. 

Lung :  The  tliickened  pleura  was  found  to  consist  of  narrow  bands 
of  fairly  well-formed  connective  tissue  which  formed  a  dense  interlacing 
meshwork.  In  parts  this  structure  was  very  loose  giving  the  impression 
of  a  myxomatous  degeneration  and  in  this  numerous  bipolar  and  stellate 
cells  were  present.  In  other  places  the  bands  were  thick,  structureless 
aud  translucent,  apparently  hyaline.  The  pleura  was  not  specially  vas- 
cular and  contained  here  and  there  numbers  of  mononuclear  cells  of  poly- 
morphous variety,  the  exact  nature  of  which  was  not  very  clear.  The 
other  specimens  showed  that  numerous  small  capillaries  were  being 
developed  and  round  about  some  of  the  larger  vessels  were  consider- 
able accumulations  of  leucocytes  pointing  clearly  to  the  condition 
being    an    inflammatory  process. 

Coming  to  the  lung  substance  itself  a  very  striking  picture  was 
produced,  the  lung  being  converted  into  a  dense  fibroid  mass  the  alveolar 
spaces  in  many  instances  being  obliterated  or  reduced  to  very  small  pro- 
portions, while  others  again  were  greatly  dilated  and  bounded  by 
rounded  mononuclear  cells  with  clear  protoplasm.  Some  again  were 
more  or  less  filled  with  catarrhal  exudate  so  that  the  whole  structure  at 
first  sight  suggested  a  scirrhous  carcinoma.  Here  and  there  too  were 
nodular  areas,  somewhat  broken  down  in  the  centre,  made  up  of  iiiflam- 
matory  leucocytes  together  with  many  cells  of  a  more  epitheloid  appear- 
ance. These  suggested  tubercles  or  small  areas  of  necrosis  and 
numerous  sections  were  made  to  determine  if  tubercle  bacilli  were 
present.  The  bacillus  in  question  was  not  found  and  inasmuch  as 
certain  of  the  nodules  were  bounded  by  coal  pigment  they  were  finally 
regarded  as  being  of  the  nature  of  anthracotic  tubercles  or  similar  local 
areas  of  necrosis. 

Sections  stained  by  the  Gram-Weigert  method  revealed  a  few 
diplococci  with  the  morphology  of  the  diplococcus  pneumoniae  and  some 
large  irregularly  staining  bacilli  with  rounded  ends. 

Liver:  Microscopical  section  showed  slight  atrophy  of  the  lobules 
with  a  moderate  amount  of  fatty  infiltration  at  the  periphery.  There 
was  a  slight  increase  in  the  nuclei  in  the  portal  sheaths  but  no  evidence 
of  cirrhosis. 

Spleen  :  The  spleen  pulp  was  normal  in  appearance  except  for  a 
slight  atrophy  of  the  substance  ;  the  capsule  was  uniformly  enveloped  in 
a  thick  layer  of  fibrous  tissue  arranged  in  parallel  laminae  having  a 
hyaline  translucent  appearance  and  containing  very  few  nuclei.  This 
material  was  uniformly  dense,  absolutely  avascular  bearing  a  general 
resemblance  to  corneal  structure.  There  was  no  evidence  of  leucocytic 
infiltration  or  fibrinous  deposit.  Sections  stained  by  the  Gram-Weigert 
method  for  bacteria  failed  to  reveal  any.  The  condition  here  was  that 
of  a  hvaline  proliferative  inflammation  of  the  splenic  capsule. 

Anatomical  Diagnosis:  Right-sided  Chronic  Indurative  Pneumonia; 
Chronic  Proliferative  Pleurisy ;  Chronic  Hyaline  Perisplenitis ;  Bron- 
chitis and  Emphysema ;  Bronchiectasis ;  Senile  Granular  Nephritis ; 
Senile  Atrophy  of  Organs. 

This   case   differs  from    Case  XIV.   in   many   important 
particulars.     The  presence  of  a  '' zuckerguss  "  spleen,  with  a 
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somewhat  similar  thickening  of  the  right  pleura,  brings  it 
into  the  category  of  multiple  progressive  hyaloserositis.  No 
clinical  symptoms  pointing  to  the  affection  were  found  further 
than  the  evidence  of  delayed  resolution  in  the  right  lung. 
This  is  accounted  for  by  the  special  distribution  of  the  lesions. 
The  liver  was  unaffected  by  the  process  and  there  was  no 
generalized  chronic  peritonitis  ;  the  pericardium  was  also 
normal.  The  usual  causes,  therefore,  for  ascites  and  anasarca 
were  absent. 

Although  the  typical  symptom-complex  was  absent,  the 
character  of  the  membrane  upon  the  spleen  and  the  right  pleura 
proves  that  the  process  at  work  in  the  two  cases  is  almost 
identical  and  that,  pathogenetically  speaking,  the  two  cases 
may  correctly  be  compared.  An  inflammatory  origin  for  the 
lesion  was  certain,  considering  the  onset  with  acute  pneumonia 
followed  by  the  signs  of  delayed  resolution  and  thickened 
pleura.  A  direct  etiological  relationship  between  inflamma- 
ation  and  the  production  of  a  hyaline  fibrous  overgrowth  is 
thus  made  clear.  Probably  the  advanced  age  of  the  patient  and 
his  greatly  weakened  condition  had  much  to  do  with  the  com- 
paratively trifling  extent  of  the  proliferative  process,  death 
occurring  before  the  disease  had  fully  time  to  develop  itself. 
Further  we  may  gather  that  chronic  proliferative  hyaloserositis 
may  present  wide  variations  as  to  its  localization  as  well  as 
noteworthy  differences  in  the  symptoms  produced,  but  to  this 
point  I  shall  return. 

As  an  additional  evidence  of  the  inflammatory  origin  it 
may  be  pointed  out  that  there  is  a  general  correspondence 
both  in  age-incidence  and  in  development,  between  the 
"  zuckerguss  "  condition  and  acute  and  subacute  inflamma- 
tion of  the  serous  membranes.  The  Italians  particularly  have 
drawn  attention  to  the  acute  forms  under  the  term  "  Polyor- 
romenitis  "  and  have  laid  some  stress  on  a  particular  group  of 
symptoms  that  point  to  this  condition.  Indeed,  having  regard 
mainly  to  etiology  and  progression  in  these  cases,  they  are 
inclined  to  use  the  term  "  Polyorromenitis  " — which  of  course 
refers  to  a  multiple  affection — to  instances  where  there  is 
inflammation  of  but  one  serous  membrane.  According  to 
Picchini*''\  acute  polyorromenitis  is  rather  more  frequent  in 
males  and  occurs  usually  between  the  ages  of  sixteen  and 
thirty.      Taking  our   recorded    cases,   with    the   exception  of 
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those  where  the  history  is  iiiconiplele,  we  find  that  males  are 
shghtly  more  frequently  affected  than  are  females  and  that 
the  averaoe  at  which  the  patients  first  come  under  observa- 
tion is  thirty-two.  Now  considering  that  the  time  of  onset  in 
the  acute  cases  can  be  decided  accurately  while  in  the  "  Zuck- 
erguss  "  condition  it  can  only  be  inferred  in  a  rough  sort  of 
way  (the  disease  is  so  indolent  that  patients  go  about  for 
years  with  but  trifling  disability)  and  further,  allowing  suffi- 
cient lime  for  the  full  development  of  the  symptoms,  we  see 
that  the  figures  correspond  fairly  accurately.  Due  regard 
also  must  be  had  to  the  fact  that  we  are  dealing  with  very 
few  cases  on  which  to  base  our  conclusions  and  that  some 
allowance  is  to  be  made  for  individual  variations  which  may 
be  great.  If  we  consider  however  those  cases  where  there  is  a 
fairly  clear  history  of  j^ericarditis,  hepatitis  or  perihepatitis, 
which  was  the  case  in  nine  instances,  we  find  the  average  age- 
incidence  to  be  twenty-seven,  which  conforms  even  more 
closely  to  Picchini's   figures. 

But  in  addition  to  the  general  correspondence  in  age- 
incidence  between  the  acute  and  the  chronic  affections  of  the 
serous  membranes,  we  find  that  there  is  a  more  striking  resem- 
blance in  that  in  both  forms  more  than  one  serous  membrane 
is  apt  to  be  involved.  The  disease  may  become  progress- 
ive attacking  one  membrane  after  another  according  to  a 
fairly  definite  rule.  It  is  a  fact  of  common  observation  that 
acute  infiammation  of  one  serous  membrane  readily  spreads 
to  a  neighboring  one  and  inasmuch  as  all  the  serous  cavities 
form  an  intercommunicating  lymph  s\'stem,  it  is  by  the 
lymph-channels  that  the  process  most  readily  spreads.  A 
brief  reference  to  the  anatomical  distribution  of  the  lymphatic 
channels  will  throw  a  flood  of  light  upon  the  development  of 
these  cases.  In  the  capsule  of  the  liver  upon  the  upper  sur- 
face of  the  right  lobe;  are  three  sets  of  lymphatics,  one  empty- 
ing into  the  lymph-glands  about  the  vena  cava,  the  second 
into  those  at  the  hilus,  and  the  third  penetrating  the  liver  with 
the  septa  of  the  Glisson's  capsule.  The  channels  upon  the 
surface  of  the  left  lobe  discharge  into  the  glands  around  the 
lower  ^w<\  of  the  (esophagus  ;  certain  of  the  superficial  lym- 
phatics of  both  lobes,  however,  unite  and  run  in  the  sus- 
pensory ligament  to  the  hilus  and  the  superior  cava.  More 
important,  however,  they  form  by  the  union  of  several  branches 
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a  large  trunk  that  penetrates  the  diaphragm  and  again  divid- 
ing etnpties  into  the  glands  of  the  anterior  mediastinum  ;  a 
certain  number  of  the  lymphatic  channels  from  the  pleural 
surface  and  the  diaphragm  likewise  discharge  here.  The 
anterior  mediastinal  glands  are  also  connected  with  the  inter- 
nal mammary  glands  which  on  the  right  side  together  with 
the  lymphatics  of  the  pericardium,  the  diaphragm  and  the 
mediastinum,  empty  into  the  right  broncho-mediastinal  trunk 
into  which  the  right  pleuro-pulmonary  lymphatics  also  tiow. 

This  distribution  explains  why  it  is  that  the  lower  and 
posterior  parts  of  the  liver  capsule  are  relatively  little  affected 
in  cases  of  inflammation,  since  the  lymphatics  by  which  the 
process  spreads  run  to  the  hilus,  the  vena  cava  inferior,  and 
the  Glisson's  capsule  into  the  liver,  in  the  last  instance  to 
reach  again  the  hilus  by  the  branches  which  accompany  the 
vena  porta.  It  also  explains  why  it  is  that  any  cirrhosis 
of  the  liver  which  is  present  is  apt  to  be  confined  to  the 
immediate  neighbourhood  of  the  capsule. 

Many  clinical  and  experimental  facts  also  illustrate  this 
mechanism.  Particularly  often  is  the  right  pleura  involved  in 
cases  of  peritonitis,  for,  as  many  gynctcologists  have  pointed 
out  (Waldeyer,  Schrceder,  Spiegelberg,  Lawson  Tait,  Hackel, 
Spencer  Wells),  a  pleuritic  exudate,  usually  on  the  right  side, 
is  apt  to  complicate  pelvic  and  puerperal  peritonitis.  In 
many  instances  the  pericardium  becomes  affected  as  well. 
Durham  (On  the  Mechanism  of  Reaction  to  Peritoneal  Infec- 
tion, Jour.  Path,  and  Bact.,  Lond.,  1897,  p.  338),  among 
many  others,  has  shewn  that  in  experimental  peritonitis  the 
anterior  mediastinal  glands  are  the  first  to  become  involved 
in  the  dissemination  of  the  infective  agents,  and  this  readily 
explains  the  involvement  of  the  pericardium  and  pleura  in  cases 
of  peritoneal  inflammation.  Further,  the  study  of  post-mortem 
material,  as  I  have  often  had  opportunity  to  note,  shew^s  how 
often  when  the  liver  or  the  spleen  is  adherent  to  the  diaphragm, 
the  base  of  the  corresponding  lung  is  affected  as  well  form- 
ing an  additional  proof  that  inflammation  of  the  serous  mem- 
branes occurs  in  the  main  by  direct  lymphogenic  distribution. 

Taylor'"""  gives  the  course  of  involvement  of  the  various 
serous  membranes  in  "  acute  polyorromenitis  "  according  to 
the  order  of  frequency  as  follows  : 

I.  Peritoneum  involved  first  with  extension  to  the  pleurre, 
usually  the  right. 
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2.  The  pleurae,  then  the  peritoneum. 

3.  The  pleura  of  one  side  and  then  the  opposite. 

4.  The  inflammation  may  affect  one  pleura,  then  the 
peritoneum  and  finally  the  other  pleura. 

He  also  points  out  the  important  fact  that  in  these  cases 
pericarditis  and  pleurisy  are  generally  combined,  especially 
when  a  left-sided  pleurisy  is  present. 

Now  if  we  compare  what  happens  in  the  case  of  the 
"zuckerguss"  condition  we  see  that  there  is  a  striking- 
parallel.  In  the  vast  majority  of  the  chronic  hyperplastic 
cases  it  is  the  Glisson's  capsule,  the  pericardium  and  the 
pleurae  that  are  involved  :  The  right  pleura  especially  is  liable 
to  be  attacked.  In  all  cases  (11)  except  those  of  Hale  White, 
Pick,  and  Schmalz  and  Weber,  it  was  involved  in  the  infiam- 
matory  process,  usually  in  the  form  of  a  chronic  adhesive 
pleuritis  ;  it  is  usually  thickened  and  may  be  affected  only  at 
the  base  or  rn  toto,  or  again  may  be  adherent  to  the  diaphragm 
and  pericardium.  If  now  we  consider  the  order  in  which  the 
various  serous  membranes  are  affected  in  the  chronic  disease, 
we  see  a  strong  resemblance  between  the  acute  and  chronic 
conditions.  Judging,  as  far  as  may  be,  from  the  clinical 
histories  we  find  that  out  of  the  fourteen  cases  the  origin  was 
peritoneal  in  nine.  Usually  it  started  about  the  liver  and 
extended  secondarily  to  the  pleura  and  peritoneum  ;  in  five, 
pericarditis  and  pleuritis  were  the  first  lesions,  followed  by  the 
peritoneal   manifestations. 

The  case  of  Schmalz  and  Weber  is  particularly  instruc- 
tive as  it  shows  how  step  by  step  an  inflammatory  process 
can  creep  from  membrane  to  membrane  in  these  "zucker- 
guss" cases.  Moreover,  since  there  were  no  pericardial 
adhesions  and  no  cirrhosis  of  the  liver  the  case  is  an 
uncomplicated  one  and  the  question  of  passive  congestion 
as  a  causative  factor  cannot  enter  therein.  In  this  case 
there  was  evidence  of  an  old  appendicitis  and  perityphlitis 
with  some  heart  weakness  followed  by  ascites.  In  the 
patient's  last  illness  the  liver  was  enlarged  and  a  friction 
rub  was  heard  over  the  base  of  the  left  lung  with  evidence  of 
some  effusion  ;  later  still  a  pericardial  rub  was  noted.  There 
were  found  in  accordance  with  these  symptoms  "  Zuckerguss- 
leber,"  chronic  adhesive  pleurisy  on  the  left  side,  and  an  acute 
fibrinous  pericarditis. 
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In  the  "zuckerguss"  condition  also  we  note  that  the  force 
of  the  hyperplastic  process  is  expended,  so  to  speak,  upon  the 
mid-point  of  the  body,  the  parts  most  deeply  involved  being 
the  upper  surfaces  of  the  liver  and  spleen  and  the  bases  of  the 
lungs,  exactly  as  in  those  cases  of  fibrous  adhesions  already 
referred  to  which  were  due  to  a  pre-existing  but  completed 
inflammatory  process.  The  farther  from  this  centre  the 
process  extends  the  less  marked  it  becomes.  Such  a  peculiar 
distribution  of  the  lesions  can  hardly  be  accounted  for  except 
upon  the  view  that  the  exciting  agent  or  agents  are  dis- 
seminated by  the  lymph.  On  account  of  the  anatomical 
structure  of  the  body  there  is  a  natural  tendency  for  the 
transmission  of  fluids  towards  the  centre — in  other  words,  the 
neighbourhood  of  the  diaphragm  ;  and  further,  the  respiratory 
movements  tend  to  promote  the  flow  of  the  peritoneal  fluid  in 
an  ascending  direction  towards  the  diaphragm  whence  it  is 
sucked  into  the  lymphatic  channels  thus  helping  to  dissemi- 
nate any  infective  or  toxic  agents  which  may  be  present 
through  the  circulation  thus  produced.  It  is  to  be  remarked, 
however,  that  another  factor  comes  into  play  besides  the 
peculiarity  of  the  lymphatic  distribution  and  that  is,  that, 
owing  to  the  movements  of  the  diaphragm  in  respiration, 
the  structures  in  the  immediate  vicinity  are  always  in  a  state 
of  physiological  unrest  and  thus  the  serosa;  of  these  parts  are, 
particularly  when  inflamed,  subjected  to  constant  irritation. 

Clinical  experience  teaches  us  how  infrequent  it  is  for  the 
several  serous  membranes  to  be  involved  simultaneously  in 
an  acute  inflammatory  process.  Even  in  the  case  of  pleurisy 
and  pericarditis,  which  are  so  frequently  found  together,  care- 
ful observation  of  the  condition  from  the  beginning  of  the 
illness  nearly  always  shows  that  the  inflammation  starts  in  one 
sac  some  days  before  it  invades  the  other.  So  far  as  we  know 
no  instance  has  been  met  with  in  which  there  was  a  generalized 
ha^matogenic  development  of  the  lesions.  A  progressive  lesion 
is  the  rule,  and  the  histories  show  that  the  same  thing- 
holds  ofood  in  the  case  of  chronic  hvaloserositis.  Here  three 
modes  of  dissemination  of  the  process  are  possible: — 

I,  from  the  peritoneum  ;  2,  from  the  pericardium,  and  3, 
from  the  pleurce. 

As  a  type  of  the  peritoneal  incidence,  (the  commonest 
form)  Curschmann's  case  may  be  cited.      In   this,  the   sudden 
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onset  with  rigor,  pain  in  the  epigastrium,  swelHng  and 
tenderness  in  the  right  hypochondriac  region,  point  strongly 
to  the  primary  lesion  being  an  acute  hepatitis  and  perihepa- 
titis. These  signs  were  followed  by  anorexia,  a  sense  of  ful- 
ness and  pressure  in  the  abdomen;  ascites  came  on  and  the 
case  ended  with  symptoms  of  a  fresh  acute  peritonitis  and  a 
left-sided  pleurisy.  The  various  steps  leading  to  the  produc- 
tion of  chronic  adhesive  mediastino-pericarditis  and  right 
adhesive  pleurisy  would  seem  to  be  fairly  clear. 

Next  in  frequency  is  the  pericardial  onset,  and  Siegert's 
case  is  instructive  in  this  connection.  In  his  patient,  who 
had  at  one  time  been  treated  for  his  heart,  an  attack  of 
measles  resulted  in  palpitation  of  the  heart  with  some  oppres- 
sion. After  five  years  oedema  of  legs  appeared  followed  by 
enlargement  of  the  abdomen.  Although  ascites  was  not 
discovered  on  his  first  sojourn  in  the  hospital  there  was 
evidence  of  free  effusion  into  both  pleural  cavities.  Five 
months  later  ascites  had  developed  and  nearly  two  years  later 
still  a  friction  was  detected  over  the  liver.  Evidently  the 
pericardial  inflammation  extended  to  the  abdominal  cavity 
through  the  intervention  of  the  pleurae. 

No  example  of  a  pleuritic  origin  for  the  disease  is  on 
record  with  the  exception  of  my  second  case.  This  indicates 
clearly,  apart  however  from  perihepatitis,  that  a  chronic 
pleuritis  may  give  rise  to  a  multiserositis.  Observations  are 
not  wanting,  however,  to  show  that  chronic  pleurisy  may 
eventually  extend  to  the  liver  capsule.  O.  Rosenbach  <'^^ 
writes  as  follows: — 

"  A  further  unfavorable  complication  of  obliterating 
pleuritis  is  thickening  and  contraction  of  the  liver-capsule  and 
obliterating  pericarditis  which  we  sometimes  see  developing 
as  a  direct  sequel  of  pleuritis,  sometimes  at  a  more  or  less 
prolonged  period  after  its  disappearance,  so  that  it  remains  a 
question  whether  the  pleuritis  is  the  cause  of  the  affection  of 
the  other  serous  membranes  or  whether  a  kind  of  fibrous 
diathesis  does  not  exist," 

After  impartially  considering  the  evidence  just  adduced, 
we  must,  I  think,  conclude  that  in  the  "zuckerguss"  condition 
we  are  dealing  w^ith  a  primarily  inflammatory  disease,  albeit 
one  of  a  peculiarly  latent  yet  progressive  character. 

But,  while  this  is  the  case,  it  should  be  pointed   out   that 
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subsidiary  factors  play  a  not  unimportant  part  ;  in  fact 
a  number  of  conditions  act  and  react  so  as  to  aoraravate  the 
primary  trouble.  It  might,  for  instance,  be  suspected  from 
the  low  specific  gravity  of  the  ascitic  tluid  in  some  of  these 
cases  that  it  is  not  entirely  of  the  nature  of  an  inflammatory 
exudation,  and  this  is  probably  the  case  It  has  previously 
been  pointed  out  that  in  addition  to  the  continuous  hyaline  mem- 
brane existing  upon  the  surface  of  the  various  viscera,  dense 
adhesions  and  deposits  of  a  more  definitely  fibrous  and  scar- 
like character  are  common,  and  it  has  been  found  that  these 
are  frequently  present  in  the  neighborhood  of  the  gastro- 
hepatic  omentum.  An  indurative  mediastino-pericarditis  is 
also  common  and  it  is  further  the  rule  that  the  induration  is 
most  extreme  at  the  right  side  of  the  pericardium  near  the 
base.  Pressure  upon  the  portal  vein  and  upon  the  inferior 
vena  cava  in  such  cases  can  thus  be  readily  brought  about,  so 
that  obstructive  transudation  may  be  combined  with  exuda- 
tion and  this  no  doubt  explains  in  part  the  fact  that  ascites  is 
such  a  prominent  feature  in  the  clinical  picture.  While  then, 
portal  stasis  does  in  some  cases  occur,  it  is  extra  hepatic,  and, 
contrary  to  Pick's  idea,  an  effect  rather  than  a  cause  of  the 
"  zuckerguss  "  condition, 

Ao-ain,  the  formation  of  a  dense  membrane  over  such  a 
large  extent  of  serous  surface  must  of  necessity  hamper  the 
absorption  of  fluids  from  the  peritoneum  and  tend  to  keep 
them  penned  up  in  the  cavity  ;  moreover  the  contraction  and 
thickening  of  the  mesentery  point  to  indurative  changes  at 
work  in  the  deeper  tissues  whereby  a  condition  of  lymphatic 
obstruction  and  interstitial  fibrosis  is  brought  about  somewhat 
analogous  to  what  occurs  in  elephantiasis.  In  two  ways  then 
absorption  and  resolution  of  inflammatory  products  are  inter- 
fered with. 

It  is  probable,  that  the  grave  disturbances  of  nutrition 
thus  produced,  together  with  the  excessive  intra-abdominal 
pressure  explain  the  condensation  and  hyaline  degenera- 
tion that  is  such  a  characteristic  feature  of  the  newly- 
formed  membrane  which  renders  it  particularly  resistant  and 
non-absorbable.  The  fact  that  hyaline  degeneration  is  so 
common  in  inflammatory  exudates  and  the  desquamated  cells 
from  glandular  organs,  indeed,  in  avascular  tissues  gener- 
ally, suggests  a  nutritional  vitium  as  a  cause.      We  have,   in 
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fact,  af)rocess  where  connective  tissue  production  is  in  excess 
of  tissue  destruction  and  where  absorption  and  resolution  of 
the  inflammatory  products  are  rendered  particularly  difficult. 
This  proliferative  overgrowth,  further,  owing  to  the  inter- 
action of  these  factors,  seems  to  acquire  a  tendency  to  self- 
propagation.  Once  well  started  it  must  progress  so  that  the 
suoorestion  of  Rosenbach  that  a  sort  of  "  fibrous  diathesis" 
exists,  is  perhaps  not  very  far  fetched.  Indeed,  others  have 
suggested  the  same  thing.  Pye  Smith  recognized  a  general 
liability  for  fibrous  tissues  generally  to  undergo  inflammation 
without  limitation  to  a  particular  organ.  It  is  probably  too 
much  to  say  that  the  new  connective-tissue  cells  possess  the 
power  of  independent  proliferation,  but  certainly  a  condition 
very  much  akin  to  diffuse  fibromatosis  is  the  result. 

To  account  for  the  peculiar  stratified  appearance  of  the 
membrane  is  not,  perhaps,  difficult.  My  own  observations  on 
inflammatory  exudates  and  fibrous  proliferation  upon  serous 
surfaces  show  that  there  is  a  general  tendency  for  the 
fibrillae  of  the  developing  connective  tissue  to  arrange  them- 
selves more  or  less  concentrically  with  the  capsule  of  the 
organ  involved.  Possibly  the  same  mechanism  that  produces 
the  lamination  in  thrombosis  is,  in  part,  at  work  here  ;  or  the 
alteration  of  active  inflammation  with  periods  of  comparative 
rest  with  deposition  of  the  more  solid  constituents  of  the 
exudation,  together  with  variations  in  the  local  nutrition,  all 
may  play  a  part.  Variations  in  the  intra-abdominal  pressure 
which  might  theoretically  be  of  import  are  apparently  of  no 
significance  for  the  same  condition  of  lamination  is  seen  in 
cases  where  ascites  is  absent,  e.g.,  upon  the  spleen. 

The  condition  of  the  liver  demands  a  word  or  two.  The 
histories  show  that  in  most  instances  the  liver  is  enlarged  in 
the  earlier  stages  of  the  disease,  but  at  autopsy  is  found  con- 
tracted. This  has  been  explained  on  the  assumption 
that  the  thickened  capsule  gradually  contracts  about  the  organ 
and  thus  produces  a  pressure  atrophy.  This  supposed  pressure 
upon  the  liver  has  also  been  adduced  as  a  cause  for  portal 
stasis.  These  views  are,  in  my  opinion,  entirely  incorrect. 
The  preliminary  enlargement  of  the  liver  is  due,  as  a  refer- 
ence to  the  recorded  cases  clearly  shows,  to  one  of  two  causes 
— either  there  is  an  acute  inflammatory  hypera^mia  and  infil- 
tration, or  there  is  a  condition  of  vascular  obstruction    within 
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the  organ.  The  latter  state  is  found  in  a  large  number 
of  the  recorded  instances  to  be  due  to  pericardial  adhe- 
sion or  to  pressure  upon  the  inferior  cava  just  as  it 
passes  through  the  diaphragm  by  inflammatory  material. 
As  proof  of  this  may  be  adduced  the  fact  that  a  nut- 
meg condition  of  the  liver  is  frequently  present,  as  was 
the  case  in  my  own  first  example.  Now,  the  liver  is  but 
rarely  completely  surrounded  by  the  fibrous  envelope  so  that 
total  centripetal  pressure  is,  as  a  rule,  an  impossibility.  Were 
the  diminution  in  size  of  the  organ  due  to  the  pressure  exerted 
by  a  contracting  fibrous  investment,  we  would  expect  that  in 
these  cases  the  spleen,  which  is  generally  involved  in  an  iden- 
tical process,  would  also  be  small  ;  on  the  contrary,  the  rule  is 
for  it  to  be  enlarged.  Again,  pressure  of  this  kind  exerted 
upon  the  liver  would  almost  certainly  compress  the  finer  bile- 
capillaries  and  so  produce  jaundice,  but  this  is  unknown  in 
uncomplicated  cases.  Much  more  likely  therefore  is  it  that  the 
diminution  in  the  size  of  the  liver  is  due  to  the  atrophy  and 
fatty  degeneration  produced  by  the  backward  pressure  in  the 
inferior  cava  and  the  radicles  of  the  hepatic  vein,  together 
with  o-rave  disturbances  of  nutrition  the  result  of  deficient 
oxygenation  of  blood  and  interference  with  the  free  distribu- 
tion of  lymph  within  the  organ. 

With  regard  to  the  spleen  the  rule  appears  to  be  that  in 
the  early  stages  of  the  disease  it  is  small  or  but  with  difficulty 
palpable  and  towards  the  end  it  becomes  enlarged.  This 
enlargement  is  coincident  with  the  development  of  marked 
venous  stasis  throughout  the  body  and  is  probably  to  be 
explained  as  the  result  of  passive  congestion  of  the  organ. 
I  have  only  had  opportunity  to  examine  one  spleen  in  chronic 
perihepatitis  and  passive  congestion  was  m  this  case  a 
marked  feature.  Were  the  enlargement  due  to  inflammatory 
hyperplasia  we  would  expect  that  the  increase  in  size  would 
be  observed  in  the  early  stages  of  the  disease  rather  than  the 
later.  The  proliferation  of  the  epithelioid  plates  in  the  pulp 
described  by  recent  writers  as  occurring  in  the  acute  infective 
diseases  was  not  present  in  my  example.  The  enlargement 
here  at  least  was  not  due  to  splenitis. 

The  condition  of  the  great  onientum  is  of  some  clinical 
importance.  It  is  usually  involved  markedly  in  the  indurative 
process,  being   found   either  as  a   fibrous  cord  running  across 
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the  upper  pari  of  ihc  al)cl()ininal  cavity  or  forming  a  nodular 
mass  near  the  median  hne.  A  little  reflection  will  show  why 
this  should  so  readily  occur.  The  great  omentum  is  formed  of 
a  double  layer  of  the  peritoneal  membrane.  It  is  thus  com- 
posed largely  of  connective  tissue  and  fat  with  certain  layers 
of  endothelial  cells.  What  strikes  one  is  its  great  vascularity, 
quite  in  excess  of  the  needs  of  its  structure.  This  suggests 
that  it  plays  an  important  part  in  the  transudation  and 
absorption  of  fluids.  Considerable  evidence  has  been  in  fact 
adduced  to  show  that  it  has  an  important  function  in  the 
removal  of  ascitic  and  inflammatory  fluids  from  the  abdominal 
cavitv,  so  that  it  might  be  compared  to  a  subsidiary  heart. 
Durham,  in  his  article  on  "  Peritoneal  Inflammation,"  (loc. 
cit.)  shows  that  in  the  early  stages  of  experimental  peritonitis 
the  leucocytes  are  chiefly  gathered  upon  the  surface  of  the 
great  omentum  so  that  the  fluid  in  other  portions  of  the 
abdominal  cavity  is  relatively  free  from  cells.  We  may  thus 
fairly  conclude  that  in  peritoneal  inflammations  the  great 
omentum  is  first  and  chiefly  affected  and  hence  would  likely 
be  specially  involved  in  any  chronic  indurative  process. 

Two  more  clinical  features  require  explanation.  In 
a  reference  to  the  cases  of  perihepatitis  recorded  it  will  be 
seen  that  clinically  they  fall  into  two  main  groups  ;  ist  those 
that  begin  with  anasarca,  and  2nd  those  beginning  with 
ascites.  In  the  first  class  there  are  transient  attacks  of 
oedema  which  eventually  become  permanent  and  this  is 
eventually  followed  by  ascites.  It  will  be  seen  that  invariably 
these  are  the  cases  that  begin  with  adhesive  pericarditis  and 
right-sided  pleurisy  ;  compression  of  the  inferior  cava  is  the 
first  effect  with  its  resulting  general  anasarca.  Only  when 
the  process  extends  to  the  peritoneum  and  the  liver  capsule 
does  ascites  make  its  appearance.  The  cases  beginning  with 
ascites  are  those  where  the  process  begins  in  the  peritoneum  ; 
oedema  is  a  late  symptom  here  and  only  occurs  when  the 
sclerosing  process  has  extended  to  the  right  pleura  or 
pericardium  or  both. 

With  regard  to  the  ultimate  nature  of  the  inflammatory 
process,  precise  information  is  lacking.  It  is  usual  to  ascribe 
inflammation  of  the  serous  membranes  to  bacterial  activity, 
to  the  action  of  toxic  agents  or  to  trauma.  The  more  we 
study  these  processes  and  the  wider  our  knowledge  becomes, 
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the  more  we  realize  that  it  is  impossible  to  disassociate  the 
various  factors  from  the  action  of  micro-organisms.  Trauma 
can  hardly  occur  without  infection  either  from  the  external 
world  or  from  the  viscera  contained  within  the  organism,  and, 
while  it  may  be  admitted  that  bacteria  in  the  course  of  their 
oTowth  elaborate  toxic  substances  so  that  every  infective 
ascites  is  in  part  chemical,  yet  the  chemical  theory  as  advanced 
by  Tavel  and  Lanz  in  the  case  of  acute  peritonitis  cannot  be 
considered  as  resting  on  any  firm  basis  of  fact.  Such  chemical 
serositis  may  perhaps  exist  as  an  experimental  process,  but 
almost  certainly  never  occurs  under  the  usual  conditions  of 
disease.  It  is  undoubtedly  the  tendency  now-a-days  to  ascribe 
all  the  acute  inflammations  of  the  serous  membranes,  or  at  least 
the  clinical  forms,  to  infection.  This  being  the  case  it  is  most 
natural  to  look  for  the  cause  of  the  inflammation  in  the 
"  zuckerofuss  "  condition  in  the  action  of  micro-oroanisms. 

Complete  bacteriological  studies  do  not  appear  to  have 
been  made  in  the  cases  hitherto  recorded,  so  that  our  infor- 
mation is  but  scanty,  and  our  conclusions  must  therefore  be 
drawn  largely  from  inference.  In  my  first  case  there  were 
grounds  for  believing  that  the  process  was  due  to  micro- 
oro-anisms,  owino-  to  the  distribution  of  the  crerms  in  the 
superficial  layers  of  the  '"zuckerguss "  material  while  they 
were  inconspicuous  in  the  deeper  portions.  \l  all  events, 
the  condition  could  not  be  due  to  a  post  mortem  growth  of 
bacteria,  since  the  body  was  examined  within  one  hour  of 
death  and  was  quite  warm.  The  only  microbe  isolated  was 
the  staphylococcus  albus  which  could  not  be  regarded  as 
specific  since,  owing  to  its  distribution  in  the  blood  vessels,  it 
was  evidently  merely  the  cause  of  a  terminal  infection.  While 
then  some  doubt  must  exist  as  to  the  specific  cause  in  my 
case,  still  on  other  grounds  the  evidence  in  favor  of  the  bacterial 
origin  is  fairly  strong.  We  know,  for  instance,  that  in  acute 
multiserositis,  the  pneumococcus,  B.  coh",  staphylococcus, 
streptococcus  and  B.  tuberculosis  have  frequently  been 
demonstrated.  Now,  many  cases  of  hyaloserositis  begin 
acutely  with  symptoms  pointing  to  inflammation  of  one  or 
other  of  the  serous  membranes,  a  condition  which  appears  to 
be  in  direct  causal  relationship  to  the  "  zuckerguss  "  con- 
dition ;  what  more  natural  then  than  to  conclude  that  bacteria 
are   at   work  in   the   chronic  cases   also  ?     The  history  of  a 
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pre.vious  attack  of  acute  infective  disease,  a  sudden  chill  with 
fever,  the  progressive  involvement  of  one  serous  sac  after 
another,  first  with  exudation  and  then  with  adhesion,  together 
with  repeated  relapses,  suggest  very  strongly  a  bacterial  origin. 
In  hyaloserositis,  there  are  evidences  of  a  progressive  lesion, 
and  a  progressive  lesion  must  of  necessity  have  a  constantly 
acting  cause. 

Repeated  observations  show  that  those  cases  of  acute 
multiserositis  which  are  due  to  pyogenic  organisms,  almost 
invariably  end  fatally.  It  is  therefore,  to  a  germ  of  relatively 
low  virulence  that  we  have  to  look  for  the  cause  of  prolifera- 
tive inflammation.  The  pneumococcus,  B.  coli,  B.  typhi 
and  B.  tuberculosis  are  the  most  likely  offenders.  In  my 
second  case  we  have  an  instance  where  the  patient  after  resist- 
ing with  some  difficulty  an  attack  of  pneumonia,  nevertheless 
lived  sufficiently  long  to  allow  a  proliferative  inflammation  of 
pneumococcus  origin  to  develop.  The  power  of  the  B.  coli 
and  B.  tuberculosis  to  produce  subacute  and  chronic  inflam- 
mation has  loner  been  recoonized. 

The  relation  of  cholelithiasis  and  cholecystitis  to 
"  Zuckergussleber "  has  already  been  referred  to,  and  the 
researches  of  Naunyn,  Dufort,  Gilbert  and  Girode,  and  others 
show  that  the  former  condition  is  frequently  brought  about 
by  the  B.  coli  and  B.  typhi,  and  as  Chiari,  Flexner  and  others 
have  shown  the  B.  typhi  may  live  for  months  in  the 
body,  especially  in  the  bile  passages,  retaining  a  certain 
amount  of  virulence.  This  is  suo^grgstive  in  connection  with 
the  case  of  Weiss  which  began  with  signs  pointing  to 
hepatitis  and  perihepatitis  subsequent  to  an  attack  of 
typhoid  fever.  The  frequency  of  pericarditis  in  these 
cases  suggests  also  the  agency  of  the  microbe  of  inflamma- 
tory rheumatism,  whatever  that  may  be,  in  many  instances. 
Vierordt's  case  might  possibly  come  into  this  category  since 
there  was  a  rheumatic  history.  I\  brief  reference  should  be 
here  made  to  the  suggestion  of  Pick  that  repeated  tappings 
may  lead  to  an  infection  of  the  peritoneal  cavity.  This  can- 
not be  a  necessary  factor  inasmuch  as  the  condition  developes 
long  before  tapping  becomes  called  for  and,  as  a  matter  of 
fact,  does  develop  quite  independently  of  any  operative  inter- 
ference of  this  sort.  My  own  case,  for  instcUice,  had  never 
been  tapped. 
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We  must  next  consider  the  statements  frequently  seen 
in  text-books,  that  alcohol,  gout  and  syphilis  are  potent 
causes.  In  our  fifteen  cases  an  alcoholic  history  was  noted 
five  times,  and  in  Hale  White's  cases  of  perihepatitis  (deduct- 
ing the  two  here  recorded),  four  times  in  twenty  cases.  The 
connection,  therefore,  does  not  seem  to  be  a  very  intimate 
one,  in  fact  it  is  difficult  to  understand  how  chronic  alcohol- 
ism could  act  in  these  cases  except  as  a  remote  contributory 
condition.  The  most  important  lesions  induced  by  alcohol 
are  arterio-sclerosis,  fatty  infiltration  and  cirrhosis  of  the  liver, 
and  nephritis,  and  none  of  these  form  a  striking  feature  in  the 
general  picture  of  hyaloserositis. 

Again,  it  is  the  tendency  in  certain  quarters  to  attribute 
every  obscure  condition  to  gout,  but  this  etiological  factor 
appears  to  be  less  important  than  alcoholism  ;  it  was  only 
present  in  four  of  Hale  White's  twenty-two  cases.  The  same 
difficulty  in  accounting  for  its  possible  action  is  met  with  as 
in  the  case  of  alcoholism. 

With  sy[)hilis  the  case  is  somewhat  different.  In  none 
of  our  recorded  cases  was  the  existence  of  syphilis  noted; 
in  only  one  is  it  stated  that  the  patient's  father  had  had 
syphilis.  Lancereaux,  (Trans.  New  Syd.  Soc,  Vol.  I.  p.  326) 
believes  however  in  the  existence  of  a  chronic  adhesive 
and  membranous  peritonitis  due  to  syphilis  occurring  in 
young  children  and  occasionally  in  adults.  A  primary 
gummatous  syphilis  of  the  serous  membrane  is,  however,  yet 
unknown.  A  syphilitic  serositis  can  only  be  explained  on 
the  assumption  of  an  extension  of  the  inflammatory  process 
from  some  viscus  presenting  syphilitic  lesions.  Herringham 
(loc.  cit.)  records  two  cases  of  chronic  peritonitis  with  peri- 
hepatitis which  probably  started  from  a  gummatous  liver,  so 
that  the  possibility  of  a  syphilitic  origin  for  chronic  serositis 
must  be  admitted.  Still  it  must  be  said  that  in  the  light  of  our 
present  information  no  case  of  multiple  hyaloserositis  is  as  yet 
to  be  attributed  correctly  to  syphilis.  As  is  well  known  endar- 
teritis is  a  common  lesion  in  syphilis,  alcoholism  and  gout, 
and  it  has  been  suggested  that  poverty  of  nutrition  in  the 
serous  membranes  due  to  this  cause  might  be  provocative  of 
a  fibrous  proliferation.  In  my  own  cases  I  have  been  unable 
to  satisfy  myself  that  any  such  process  was  at  work. 
The  influence  of  heredity  is  absolutely  nil. 
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Believing  then,  as  I  think  we  must,  that  the  "zuckerguss  " 
condition  is  due  primarily  to  intlammation,  let  us  now  con- 
sider whether  it  is  possible  to  account  for  Pick's  case  on  this 
principle  rather  than  the  one  he  holds,  which,  as  we  have 
seen,  is  at  variance  with  the  great  mass  of  evidence,  the  most 
that  can  be  admitted  being  that  portal  congestion  and  ascites 
in  some  rare  instances  may  be  contributory  but  even  then 
remote  factors. 

It  is  possible  that  circulatory  disturbances  within  the 
liver  such  as  are  brought  about  by  passive  congestion  with 
alteration  in  the  blood-content  of  the  organ  may  initiate  the 
process.  Everyone  is  aware  how  often  an  inflammatory 
process  supervenes  in  an  organ  or  tissue  which  is  chronically 
congested.  In  varicose  veins,  for  instance,  where  weakened 
and  distended  veins  lead  to  lowered  nutrition  of  the  tissues, 
inflammation  is  a  frequent  event.  Again  bronchitis  and 
pneumonia  are  common  in  persons  suffering  with  valvular 
disease  of  the  heart. 

Now,  in  adherent  pericardium  and  obstructive  disorders 
generally  of  the  circulation,  when  the  liver  is  subject  to  varying 
degrees  of  internal  tension,  together  with  cedema  and  lowered 
vitality  of  its  tissue,  inflammation  may,  theoretically  at  all 
events,  be  readily  induced.  We  have  evidence  ot  this,  to  a 
certain  extent,  in  the  frequent  discovery  post  mortem  of  fibrous 
adhesions  between  the  liver  and  spleen  and  the  diaphragm  in 
cardiac  cases.  No  doubt  a  number  of  factors  are  contributory. 
The  ascites,  while  certainly  not  a  necessary  condition,  may 
assist  by  inducing  hydropic  and  catarrhal  changes  in  the  lining- 
cells  of  the  serosa,  thus  increasing  irritation  and  promoting 
adhesion.  So  far  as  my  studies  go,  passive  congestion  is  the 
most  potent  single  factor  in  the  production  of  chronic  local 
peritonitis  of  this  type.  Taking  for  example  the  spleen  in 
the  post  morteni  cases  already  referred  to,  perisplenitis  as 
evidenced  by  thickening  of  the  capsule  or  fibrous  adhesions  was 
met  with  sixty-four  times.  Forty-seven  of  these  presented 
fibrous  bands  between  the  organ  and  the  diaphragm.  Of  these 
ten  were  apparently  due  to  congestion,  eight  to  obsolescent 
pleurisy.  Seventeen  spleens  presented  fibrous  or  hyaline 
plaques,  histologically  identical  with  the  "zuckerguss" 
material,  upon  the  capsule  without  adhesion  to  the  parietes. 
Six  were  probably  due  to  congestion  and  two  to  obsolescent 
left-sided  pleurisy. 
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Still  when  we  come  to  the  condition  of  "Zuckergussleber" 
the  matter  is  very  different  for  here  we  have  a  progressive 
lesion  and  in  view  of  all  the  facts  I  am  forced  to  conclude  that 
passive  congestion  and  the  so-called  cardiac  cirrhosis  have 
nothing  to  do  directly  or  indirectly  with  hyaline  perihepatitis. 
So  far  as  I  can  learn  acute  perihepatitis  and  peritonitis  which 
might  form  a  starting  point  for  a  chronic  lesion  do  not  occur  in 
uncomplicated  cases  of  obstructive  cardiac  disease,  or  at  least 
the  clinical  authorities  make  no  mention  of  such  an  occurrence, 
and  while  fibrous  bands  connecting  the  liver  and  diaphragm 
are  not  infrequent  in  such  cases  a  "  zuckerguss  "  condition  of 
any  extent  is  never  met  with.  The  fibrosis  in  passive  con- 
gestion of  the  liver  is  invariably  centrilobular  in  type  and 
never  leads  to  a  warty  condition  of  the  organ  and  it  is  difficult 
to  see  hov/  the  proliferation  of  fibrous  tissue  could  extend  to 
the  capsule  in  such  cases.  The  process  is  essentially  a 
replacement  secondary  to  degeneration  of  the  parenchyma 
rather  than  a  progressive  inflammation.  It  is  far  more 
probable  that  we  are  dealing  in  Pick's  as  in  our  other  cases  with 
a  creeping  inflammation  extending  by  means  of  the  lymphatics 
whereby  the  surface  of  the  liver  and  the  peritoneum 
become  involved  secondarily  from  the  pericardium  and  the 
pleura,  for  we  have  already  had  ample  evidence  of  the  possi- 
bility of  such  an  occurrance.  If  we  study  the  clinical  aspects 
of  Pick's  case  we  find  that  it  is  entirely  in  accord  with  this 
view,  for  there  is  a  history  of  preliminary  pericarditis  followed 
one  year  after  by  acute  pleurisy,  and  two  years  later  by  the 
development  of  ascites. 

MULTIPLE    IIYALOSEKOSITIS    WITHOUT    PERIHEPATITIS. 

Finally  I  would  like  to  draw  special  attention  to  the  fact 
that  chronic  multiple  hyaloserositis  is  not  invariably  associated 
with  perihepatitis.  My  second  case  above  referred  to  in 
detail  where  an  unresolved  pneumonia  lead  to  hyperplastic 
pleuritis  and  "  zuckerguss  "  spleen  is  a  case  in  point. 

Packard  ^°  also  has  recently  recorded  a  case  which  proves 
this. 

Male,  aet.  86  ;  history  of  alcoholism.  When  seen  was  comatose, 
abdomen  greatly  distended  with  fluid  and  the  area  of  liver  dulness 
much  diminished  ;  the  urine  was  bloody  containing  a  larg^e  amount  of 
albumin   with  casts.       Autopsy  :   Slig-ht  anasarca  ;  great  ascites  ;   peri- 
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cardium  normal  ;  slii^ht  sclerosis  of  mitral  and  aortic  valves  as  well  as 
of  aorta  ;  congestion  and  oedema  of  lun^  ;  calcareous  areas  of  consolida- 
tion at  apices.  On  the  visceral  layer  of  the  pleura  were  many  pearly 
white  nodules  the  size  of  pin  heads,  of  cartilaginous  consistence,  mostly 
sessile  but  some  having^  swollen  pedicles.  I'here  were  also  numerous 
little  wart-like  growths  from  the  pleura  of  a  deep  purplish  color,  appar- 
ently the  remains  of  broken  down  adhesions.  The  stomach  and 
duodenum  were  much  congested  ;  spleen  was  somewhat  enlarged  ;  its 
capsule  was  everywhere  thickened  and  almost  covered  with  plaques  of 
cartilaginous  hardness  varying  in  color  from  yellowish  white  to  buff  ; 
around  the  lower  extremity  was  a  large  flat,  smooth  plaque  occupying 
the  end  of  the  organ  while  over  the  rest  of  the  surface  the  plaques  were 
smaller  and  darker,  usually  discrete  but  in  some  places  confluent. 
Thickness  of  the  large  plaque  was  one-fifth  of  an  inch.  Liver  was 
typically  hobnailed  and  contracted  and  the  gall  bladder  contained 
stones  ;   kidneys,  granular. 

In  both  cases  hyaline  perisplenitis  is  the  chief  feature  with 
a  similar  more  or  less  extensive  involvement  of  the  pleurae. 
The  capsule  of  the  liver  escapes.  The  lesions  on  the  pleurae 
may  be  of  two  kinds,  as  in  Packard's  case  where  multiple, 
flat  and  polypoid  hyaline  plaques  were  present,  or,  localized 
cuirass-like  overgrowths  as  in  my  own  case.  In  both  the 
anatomical  condition  differs  widely  from  the  perihepatic  type. 
The  usual  lymphatic  distribution  whereby  the  proliferative 
process  is  concentrated  in  the  upper  part  of  the  peritoneal 
cavity  and  the  base  of  the  lungs  and  pericardium  is  here  want- 
ing. The  explanation  of  Packard's  case  will  be  attempted  in 
a  subsequent  chapter  when  dealing  with  the  relationship  of 
cirrhosis  to  perihepatitis.  In  my  own  case,  however,  the  lesion 
in  the  right  pleura  was  clearly  inflammatory  being  secondary 
to  the  unresolved  pneumonia.  It  is  not,  perhaps,  easy  to  give 
a  satisfactory  explanation  of  the  perisplenitis  in  this  form  of  the 
disease.  It  is  possible,  however,  that  in  the  first  case  we  are 
dealing  with  an  extension  of  an  inflammation  of  the  spleen  itself 
to  the  capsule,  for  a  splenitis  of  moderate  grade  is  a  common 
accompaniment  of  acute  pneumonia  as  of  most  infective 
diseases,  and  in  examininor  other  cases  in  which  a  "zuckerofuss" 

1  •  -I 

deposit  was  present  upon  the  spleen  I  have  satisfied  myself 
that  there  was  an  inflammatory  process  at  work  in  the  pulp 
leading  to  inflammation  and  thickening  of  the  capsule.  In 
such  cases  the  distribution  of  the  infective  agent  from  the 
primary  focus  is  most  probably  ha;matogenic.  The  fact  that 
it  was  only  the  upper  part  of  the  right  pleura  that  was  afl'ected 
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while  the  base  was  free  at  all  events  precludes  the  possibility 
of  direct  extension  from  the  pleura  to  the  peritoneum. 

It  is  worthy  of  note  that  in  neither  case  was  chronic 
peritonitis  present,  nor  was  the  liver-capsule  involved,  and  it 
is  mainly  in  this  particular,  anatomically  speaking,  that  they 
differ  from  the  "  icing-liver  "  type.  Clinically  the  differences 
are  still  greater  for  there  is  no  special  train  of  symptoms 
referable  to  the  condition.  In  fact  it  is  only  possible  to  diag- 
nose such  cases  in  the  autopsy  room. 

The  ascites  in  Packard's  case  can,  of  course,  be  readily 
explained  in  view  of  the  atrophic  cirrhosis  present  and  in  the 
other  the  absence  of  ascites  is  undoubtedly  due  to  the  local 
character  of  the  intlammation  and  the  absence  of  any 
sclerosing  process  about  the  heart  and  great  vessels. 

Such  cases,  however,  prove  that  we  have  to  recognize 
a  type  of  disease  etiologically  and  pathogenetically  the 
same  as  chronic  perihepatitis  yet  differing  from  it  in  the 
absence  of  the  usual  clinical  symptoms,  and  in  the  fact  that 
there  is  a  multiple  sporadic  type  of  lesion  rather  than  a  diffuse 
continuous  one.  It  is  nevertheless  characterized  by  the  same 
fibrous  overgrowth  with  hyahne  change,  so  that  we  must  con- 
clude that  chronic  perihepatitis  (Znckergusslehcr)  ivhile  the 
only  clinically  important  form  is  nevertheless  but  one  variety 
of  a  general  process  (multiple  progressive  hyaloserositis). 
Two  main  types  must  be  recognized  ;  first,  that  in  which  the 
liver-capsule  is  affected  (perihepatitis),  and  second,  that  in 
which  it  escapes.  Indeed  it  is  only  when  we  have  marked 
involvement  of  the  liver  capsule  in  the  hyperplastic  process 
with  a  more  or  less  wide-spread  ])roliferative  peritonitis 
that  we  can  have  the  symptom-complex  of  Curschmann. 

X.    CIRRHOSIS    OF    THE    LIVER    AND    PERIHEPATITIS. 

It  has  been  pointed  out  in  the  foregoing  remarks  that 
the  vast  majority  of  the  recorded  cases  of  multiple  progressive 
hyaloserositis  are  to  be  regarded  mainly  from  the  point  of 
view  of  chronic  perihepatitis,  and  give  rise  to  a  train  of  mani- 
festations referable  in  ])art  to  the  affection  of  the  liver  and  in 
part  to  the  chronic  peritonitis  that  is  such  a  constant  accom- 
paniment of  the  disease.  Instances,  however,  arc  met  with 
that,  pathogenetically  speaking,  must  be  placed   in  the  same 
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category,  aiul  yet  anatomically  aiul  clinically  they  present  a 
different  picture.  Such  an  aberration  froni  the  type  is  seen 
in  Roses  case  where  there  was  the  unusual  combination  of  a 
multiple  "  zuckerguss  "  condition  with  a  true  mixed  cirrhosis 
of  the  liver.  Here,  in  addition  to  the  usual  features  of 
ascites,  enlarged  liver  and  dyspncjca,  the  patient  weis  moder- 
ately icteric  and  had  vomited  blood.  The  two  symptoms  ot 
icterus  and  hcematemesis  sharply  define  this  from  the  other 
cases,  but  the  difference  extends  to  the  morbid  appearances 
as  well,  for  the  "  icing  "  membrane  was  sporadic  in  distribution, 
being  developed  upon  the  liver,  spleen  and  sigmoid  flexure, 
together  with  the  upper  portion  of  the  right  lung  ;  contrary  to 
the  rule  the  bases  of  the  pleuree  and  pericardium  were 
unaffected. 

Packard's  case  of  atrophic"  cirrhosis  of  the  liver  with 
"icing"  spleen  and  hyaline  plaques  upon  the  pleuree  is  a  still 
wider   deviation   from   the   type. 

These  cases  bring  up  the  question  of  the  relationship, 
if  any,  that  cirrhosis  of  the  liver  bears  to  chronic  perihepatitis 
and  peritonitis  and  more  remotely  to  the  multiple  affection  of 
the  serous  membranes. 

We  have  as  yet  but  few  data  upon  which  to  form  an  opin- 
ion and  the  exact  connection  is  still  obscure.  It  has  long  been 
recognized  that  very  similar  clinical  symptoms  may  be  pro- 
duced by  chronic  perihepatitis  and  by  cirrhosis  of  the  liver.  Our 
recorded  cases  clearly  prove  that  cirrhosis  of  the  liver  is  by 
no  means  a  frequent  accompaniment  of  hyaline  perihepatitis  ; 
only  exceptionally  the  two  conditions  may  be  combined. 
When  the  combination  does  occur  three  possible  methods  of 
development  suggest  themselves;  ist,  either  a  primary  cirr- 
hosis of  the  liver  may  lead  by  extension  to  the  thickening  of 
the  capsule  ;  2nd,  bands  of  fibrous  tissue  may  pass  from  the 
thickened  capsule  into  the  substance  of  the  liver,  analogous 
to  the  form  of  induration  of  the  lung  sometimes  met  with  in 
chronic  pleurisy  ;  and  3rd,  the  two  affections  may  be  due  to 
different  causes  and  may  exist  independently. 

Atrophic  cirrhosis  of  the  liver  is  a  fairly  common  condi- 
tion and  yet  I  can  recall  no  case  w^here  at  autopsy  the  liver 
capsule  was  found  to  be  "  zuckerguss  "  ;  at  most  there  is  a 
trifling  patchy  thickening  of  the  capsule  or  a  few  loose  vela- 
mentous  adhesions  to  the  diaphragm.      In    only   three   of  our 
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cases  (Hamboursin,  Pick,  Rose)  was  there  any  evidence  of 
intrahepatic  fibrosis,  and  in  no  case  did  this  take  the  form  of 
atrophic  periportal  cirrhosis.  On  closer  examination  Ham- 
boursin's  case,  as  that  of  Pick,  shows  that  the  hepatic  fibrosis 
was  a  centrilobular  condition  due  to  passive  congestion,  and 
had  nothing  to  do  directly  with  the  initiation  of  the  perihepatic 
lesion.  In  Hamboursin's  patient  the  heart  was  normal  in  the 
earlier  stages  of  the  disease,  only  after  some  two  years  did 
cyanosis  set  in  with  hypertrophy  of  the  heart.  Consequently 
the  stasis  in  the  liver  and  the  fibrosis  must  have  been  a  late 
complication  and  not  the  cause  of  the  perihepatitis. 

So  far  as  our  present  knowledge  goes  we  may  conclude 
that  periportal  cirrhosis  does  not  tend  to  produce  perihepatitis 
by  direct  extension  of  the  proliferative  process  to  the 
capsule.  Only  in  the  case  of  syphilitic  gumma  of  the  liver 
does  there  seem  to  be  any  tendency  for  this  to  occur.  It  is 
perhaps  somewhat  different  with  regard  to  acute  inflammation 
of  the  liver  substance  ;  the  cases  of  Curschman  and  Schupfer 
point  strongly  to  a  preliminary  acute  hepatitis  so  that  it  seems 
fairly  certain  that  acute  hepatitis  may  result  in  an  acute  and 
ultimately  chronic  perihepatitis  without  however  leaving  any 
lasting  trace  upon  the  liver  parenchyma. 

A  microscopic  study  of  the  livers  in  "  zuckerguss  "  cases 
shows  almost  invariably  that  if  cirrhosis  be  present  it  is 
minimal  in  amount,  strictly  confined  to  the  outer  portion  of 
organ  and  in  intimate  relationshipwith  the  capsule.  Conversely 
most  pathologists  are  agreed  that  perihepatitis  may  spread  to 
the  liver  and  produce  a  special  form  of  cirrhosis  (Glissonian). 
Commonly  the  process  is  most  marked  at  the  hilus  and 
extends  by  radiating  bands  into  the  liver  substance.  This 
variety  also  leads  to  deformity  and  diminution  in  size  of  the 
organ  and  the  surface  is  usually  smooth. 

Rose's  case,  as  the  ascites,  the  enlargement  of  the  liver 
and  the  jaundice  show,  is  an  example  of  mixed  biliary  and 
periportal  or  so-called  diffuse  cirrhosis.  According  to  the 
author  there  was  no  direct  communication  between  the 
cirrhotic  bands  and  the  thickened  capsule  so  that  neither 
apparently  stood  in  etiological  relationship  to  the  other.  If 
Rose's  opinion  be  accepted  as  correct,  the  perihepatitis  must 
have  been  due  to  some  extrahepatic  cause,  probably  perito- 
nitis.      We  know  that   peritonitis,    both    simple    and   tuber- 
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culous,  is  not  an  infrequent  complication  of  hepatic  cirrhosis 
and  even  in  cases  where  peritonitis  does  not  obviously 
exist,  there  is  evidence  for  thinking  that  micro-organisms 
are  present  though  in  an  attenuated  form  in  the  ascitic 
fluid,  showing  that  the  factors  for  the  production  of  in- 
flammation, namely,  infection  and  a  lowered  resistance  on 
the  part  of  the  tissues,  are  constantly  present.  Dr.  Maude 
Abbott  (Jour,  of  Path,  and  Bact.,  Edin.,  Feb.,  1900, 
p.  315)  in  a  case  of  atrophic  cirrhosis  of  the  liver  found  in 
the  ascitic  fluid  (the  first  tapping),  removed  under  aseptic 
conditions  durincr  life,  a  modified  form  of  the  B.  coli.  In 
this  case  the  fluid  was  clear,  straw-colored,  and  there  were  no 
symptoms  of  peritonitis  although  at  death,  more  than  six 
weeks  after,  a  very  slight  fibrinous  deposit  was  present  upon 
the  intestines.  It  is  interesting  to  note  that  both  recent  and 
old  perisplenitis  and  perihepatitis  were  present  in  this  case. 
Similar  results  were  found  in  other  cases  subsequently. 

The  frequent  occurrence  of  right  sided  pleurisy  in  several 
cases  has  been  noted  by  several  observers,  notably  Villani 
and  Martini  and  again  by  Adami,  while  the  liability  of  the 
right  pleura  to  be  involved  in  the  "  zuckerguss  "  condition 
has  already  been  remarked.  Although  the  accumulated  facts 
are  as  yet  scanty,  they  are  suggestive  as  far  as  they  go  of 
some  bacterial  irritation  of  a  slight  grade  going  on  in  these 
cases. 

Packard's  case  is  still  more  obscure  but  may  be  possibly 
explained  on  the  infective  theory  although  in  his  case  the 
lesions  from  their  appearance  and  distribution  suggests  a  very 
early  stage  in  the  process. 

It  is  evident  then  that  we  must  recognize  the  following 
conditions  so  far  as  the  liver  is  concerned,  the  first  named 
being  the  primary  affection  : 

1.  Cirrhosis  without  perihepatitis. 

2.  Perihepatitis  without  cirrhosis  (true  "  Zuckerguss- 
leber  "  of  Curschmann). 

3.  Perihepatitis  with  cirrhosis  (Glissonian  cirrhosis). 

4.  Cirrhosis  with  perihepatitis. 

{a)   By  extension  of  syphilitic  hepatitis  to  the  capsule 

(gumma). 
{b)  The  j)erihepatitis  secondary  to  an  accompanying 

peritonitis. 
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XI.     THE    FORMS    OF    PERITONITIS    AND    THEIR    RELATIONSHIP    TO 
"  ZUCKERGUSSLEBER." 

It  will  be  gathered  from  what  has  been  already  said  that 
there  is  a  close  connection  between  the  chronic  hyaline  or 
hyperplastic  perihepatitis  and  peritonitis  in  general.  In  all 
our  cases  and  in  all  but  two  of  Hale  White's  a  fairly  diffuse 
chronic  inflammation  of  the  peritoneum  was  found  at  autopsy. 

Before  going  further,  however,  it  would  perhaps  be  well  to 
define  our  terms. 

Such  expressions  as  "chronic  peritonitis,"  "perihepatitis," 
"perisplenitis,"  etc.,  are  used  in  a  very  loose  way  even  by 
pathologists  of  repute.  At  one  time  is  indicated  an  inflam- 
mation present  at  the  time  of  the  examination,  at  another 
merely  fibrous  adhesions  about  the  various  organs — relics 
of  an  inflammatory  process  past  and  gone.  Much  con- 
fusion of  ideas  has  thus  been  induced.  Now,  the  result  of  a 
process  is  not  the  process  itself  scar  tissue  is  not  the  wound, 
nor  are  fibrous  adhesions  inflammation.  Therefore  it  is  incor- 
rect and  misleading  to  speak  of  the  condition  of  old  adhesion 
between  the  liver  and  diaphragm,  for  instance,  as  perihepa- 
titis ;  such  a  lesion  may  be  merely  evidence  of  a  process  that 
has  long  ceased  to  exist.  In  the  following  pages,  therefore, 
when  such  terms  are  used,  they  will  refer  solely  to  inflamma- 
tion actually  in  process  at  time  of  observation. 

As  to  the  relationship  between  peritonitis  and  perihepa- 
titis, considerable  light  may  be  gathered  from  a  consideration 
of  the  etiology  of  peritoneal  inflammations.  Clinical  evidence 
proves  that  chronic  peritonitis  may  result  from  an  acute  lesion, 
either  by  a  gradual  amelioration  of  its  severity  or  by  a  suc- 
cession of  relapses  and  probably  most  cases  originate  in  this 
way  ;  or  again,  the  condition  may  develop  insidiously  and 
without  preliminary  acute  manifestations.  Both  forms  may 
be  primary  or  secondary.  A  primary  peritonitis  is  defined  by 
Flexner  to  be  "a  condition  in  which  the  inflammation,  usually 
diffuse,  of  the  serous  cavity  takes  place  without  the  mediation 
of  any  of  its  contained  organs  and  independently  of  any 
surgical  operation  upon  these  parts."  Such  peritonitides  form 
a  very  small  proportion  of  the  cases  of  peritoneal  inflamma- 
tion, and,  as  Flexner  correctly  points  out,  are  usually  to  be 
regarded  as  terminal  infections  ;  they  occur  more  especially 
in  connection  with  the  infective  fevers  and  in  Brio'ht's  disease. 
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From  their  nature  they  do  not  lecul  to  the  chronic  form  and 
so  may  be  dismissed  at  once  tVom  our  consideration.  The 
vast  majority  of  peritonitides  originate  by  extension  from  some 
organ  in  close  anatomical  relationship  to  the  peritcjneal 
investing  membrane.  The  ways  in  which  they  may  occur 
are  multitudinous,  but  perhaps  the  chief  ones  maybe  mentioned, 
these  are  :  crastric,  duodenal  or  other  intestinal  ulcers,  trau- 
matism,  cholecystitis,  diseases  of  the  internal  female  g-enitalia, 
abscess  or  gumma  of  the  liver,  hernia,  ecchinococcus  cysts, 
carcinoma  and  amyloid  degeneration.  But  arise  where  it 
may,  chronic  diffuse  peritonitis  is  practically  always  local  at 
the  onset. 

In  regard  to  the  development  of  perihepatitis  we  have 
to  recognize  two  forms;  the  first,  primary  perihepatitis,  arising 
by  extension  of  some  inflammatory  process,  from  the  paren- 
chyma of  the  liver  to  the  capsule.  Local  thickenings  of  the 
capsule,  for  instance,  are  common,  and  may  arise  from  passive 
congestion,  tight  lacing  or  other  pressure  from  occupations. 
The  more  extensive  lesions  are  generally  due  to  trauma, 
abscess,  acute  hepatitis,  syphilis,  carcinoma  or  ecchinococcus 
disease,  but  with  the  exception  of  traumatism,  acute  hepatitis 
and  syphilis,  there  is  as  yet  no  evidence  to  show  that  such 
lesions  ever  produce  general  peritonitis  and  multiserositis. 
An  interesting  case  as  illustrating  the  development  of  exten- 
sive chronic  peritonitis  from  trauma  is  that  of  Henoch 
(Deutsche  med.  Woch.,  Jan.  7th,  1892)  ;  in  this  case  a  little 
girl  was  kicked  by  her  father  in  the  region  of  the  liver  and 
after  some  weeks  developed  enormous  ascites  and  at  autopsy 
an  extensive  haimorrhagic  and  hyperplastic  peritonitis  was 
found  associated  with  a  bruising  and  laceration  of  the  liver. 
By  far  the  vast  majority  of  cases,  however,  are  secondary  to 
peritoneal  inflammation  originating  elsewhere,  about  the  gall 
bladder,  stomach,  duodenum,  or  in  the  theoracic  cavities.  As 
a  rule  then  chronic  perihepatitis  bears  a  closer  relationship 
etiologically  to  chronic  peritonitis  than  it  does  to  disease  of 
the  liver. 

Besides  the  peritonitides  originating  from  disease  of  the 
viscera  just  described,  wdiich  form  the  majority  of  instances, 
certain  other  forms  must  be  mentioned.  Such  are  the  peri- 
tonitides that  arise  in  the  course  of  cirrhosis  of  the  liver  and 
chronic  Bright's  disease.      The  former  has  already  been  dealt 
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with  but  the  latter  demands  a  word  or  two  here.  The  peri- 
tonitis due  to  Bright  s  disease  is  as  yet  not  well  understood. 
Many  writers  consider  it  to  be  due  to  a  chemical  irritation 
produced  by  the  retention  and  circulation  of  toxic  substances 
in  the  system.  This  cannot  be  the  whole  explanation.  As  I 
have  remarked  before,  the  probability  is  strong  that  in  every 
ascites  bacteria  are  present  in  the  peritoneal  cavity  and  under 
certain  circumstances  may  start  up  inflammation.  It  may  be 
presumed  that  in  such  cases  micro-organisms  invade  the 
cavity  by  passage  through  the  intestinal  wall.  Some  cases 
of  peritonitis  occurring  in  Bright's  disease  are  probably  of 
this  nature,  for  chronic  enteritis  and  ulceration  of  the  bowel 
are  not  infrequent  in  this  affection  affording  a  ready  port  of 
entry  for  such  bacteria.  The  form  of  disease  produced,  how- 
ever, is  generally  acute  sero-fibrinous  or  fibrino-purulent  in 
character.  Whether  Bright's  disease  is  a  potent  etiological 
factor  in  the  causation  of  chronic  peritonitis  or  not  is  at 
present  open  to  debate.  It  is  certain,  however,  as  I  have 
observed  in  my  own  experience,  that  local  peritonitis  of  the 
adhesive  and  fiibrino-plastic  character  and  of  a  somewhat 
prolonged  course,  may  develop  in  the  neighborhood  of  ursemic 
ulcers.  Hale  White  in  nineteen  of  his  twenty-two  cases  of 
perihepatitis  found  chronic  nephritis  present  and  nearly  always 
albuminuria.  As  a  consequence  he  rejects  the  view  that  the 
condition  is  due  to  portal  stasis  and  expresses  the  opinion 
that  chronic  Bright's  disease  plays  the  most  important  role. 
Herringham's  opinion  (loc.  cit.)  is  that  disease  of  the  kidneys 
is  more  frequently  followed  by  adhesive  inflammation  than  is 
disease  of  the  heart  and  liver.  Hale  White's  experience  is 
certainly  different  from  that  of  the  German  authorities  for 
nowhere  do  they  suggest  a  causal  relationship  between 
chronic  Bright's  disease  and  perihepatitis.  In  our  fourteen 
recorded  cases  the  kidneys  are  mentioned  seven  times.  They 
were  practically  normal  in  five  cases  ;  granular  in  one  ;  and 
cortex  thin  in  one.  In  my  own  first  case,  in  which  the  kidneys 
showed  interstitial  changes,  the  disease  was  scarcely  advanced 
enough  to  have  caused  serious  results. 

It  seems  to  me  that  it  is  quite  as  reasonable  to  explain 
the  kidney  affection  in  some  of  Hale  White's  cases  as  a  condi- 
tion secondary  to  gout  and  alcoholism,  which  in  his  opinion 
were  so  important  as  etiological  factors,  but  in  the  majority  as 


I  he  FoDiis  oj  Pci-itouilis.  6/ 

a  result  ol"  i)iis.si  ve  congestion.  That  albuminuria  and  aists  and 
even  fibroid  induration  of  the  kidneys  should  befrecjuent  insuch 
cases  is  not  strange.  In  the  later  stages  of  perihepatitis  venous 
stasis  throughout  the  body  is  marked,  and  we  know  that  this 
condition  frequently  reacts  upon  the  kidney  to  produce  these 
signs.  We  see  the  effects  of  this  very  well,  for  instance,  in  Hale 
White's  second  case  where  albuminuria  was  present  on  ad- 
mission and  disappeared  after  i)araccntesis.  The  observa- 
tions upon  the  state  of  the  urine  during  the  disease  are 
unfortunately  very  scanty  ;  when  mentioned  the  amount  was. 
said  to  be  greatly  diminished  ;  so  that  the  data  on  which  to 
torm  a  positive  opinion  are  few.  It  must  be  said,  however 
that  the  study  of  the  clinical  features  of  perihepatitis,  at  least 
in  my  opinion,  lends  no  color  to  the  view  that  chronic  Bright's. 
disease  is  an  essential  and  primary  factor.  The  characteristic 
features  are  lacking  ;  vascular  changes  are  not  marked, 
uraemia  does  not  occur  nor  do  the  morbid  appearances  as  a 
rule  suggest  a  primary  nephritis.  The  fact  that  the  kidneys 
were  practically  normal  in  five  cases  proves  that  kidney 
disease  is  certainly  not  a  necessary  condition  for  the  initiation 
of  chronic  hyperplastic  inflammation  of  the  peritoneal  sac. 
Considering,  therefore,  the  mode  of  onset,  the  general 
experience  that  when  peritonitis  does  occur  in  Bright's 
disease  it  is  acute  and  often  suppurative  rather  than  chronic 
and  that  in  the  great  majority  of  the  cases  the  main  factors 
capable  of  producing  an  interstitial  nephritis  are  absent, 
the  probability  is  strong  that  chronic  nephritis  does  not 
play  an  important  part  and  when  present  is  an  associated 
condition  rather  than  a  primary  etiological  factor.  Still  it 
would  be  unsafe  to  deny  in  the  absence  of  more  extensive 
information  that  it  might  under  certain  circumstances  play 
the  chief  role. 

A  further  important  point  to  be  settled  is  the  exact  part 
played  by  tuberculosis  in  the  etiology  of  the  "  zuckerguss  " 
condition. 

Louis  (quoted  by  Bauer,  v.  Ziemsen's  Cyclopciidia,  1878. 
Eng.  Transl.  Vol.  8,  p.  292),  was  perhaps  the  first  ta 
state  that  every  case  of  chronic  peritonitis  was  tuberculous^ 
and  in  this  he  has  been  followed  by  Picchini  (loc.  cit.). 
Nothnagel  (Specielle  Pathologie  u.  Therap.,  Intestines  and 
Peritoneum,  p.  742),  does  not,  however,  take  such  an  extreme 
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view  for  he  states  that  while  the  majority  of  cases  are  due  to 
tuberculosis  exceptions  do  occur.  It  is  a  striking  fact,  how- 
ever, that  no  case  of  the  "  zuckerguss  "  type  of  Curschmann 
has  been  found  clue  to  tuberculosis.  Siegert,  perhaps  the 
most  careful  observer  of  all,  after  investigation  of  this  ques- 
tion, is  positive  to  this  effect.  In  my  own  case  careful 
search  was  made  for  the  tubercle  bacillus  without  avail  and 
this  result  is,  therefore,  in  accord  wdth  the  findings  of  all  other 
observers.  In  Curschmann's  case  alone  was  there  found  at 
autopsy  a  tuberculous  lesion,  namely,  tuberculous  peritonitis 
and  pleuritis,  but  this  he  regarded  as  a  terminal  complication. 
Picchini's  dictum  that  "  in  medical  literature  no  case  is 
recorded  which  demonstrates  in  a  sure  and  positive  manner 
that  subacute  and  chronic  polyorromenitis  can  exist  apart 
from  a  tuberculous  process  "  is  therefore  undoubtedly  in- 
correct. Still,  as  I  shall  now  proceed  to  show,  the  bacillus 
tuberculosis  is  quite  capable  of  exciting  a  chronic  hyperplastic 
inflammation  of  the  serous  membranes  associated  with  hyaline 
metamorphosis  very  similar  to  the  "  zuckerguss  "  condition. 
The  followino-  cases  abstracted  in  brief  will  serve  to  illustrate 
this  point : 

Case  26/98.     (R.V.H.) 

W.H.,  jet.  33,  a  clerk,  was  admitted  to  the  Royal  Victoria  Hos- 
pital under  Dr.  James  Stewart  on  the  8th  of  April,  1898.  The  autopsy 
was  performed  by  Professor  J.  G.  Adami,  twelve  hours  after  death. 

Personal  History  :  Suffered  from  the  usual  diseases  of  childhood, 
pneumonia  at  18.      Alcohol  to  excess. 

History  of  Illness  :  About  the  middle  of  March,  1898,  patient  began 
to  feel  weak  and  out  of  sorts  ;  this  became  gradually  worse  so  that 
after  his  day's  work  he  felt  completely  used  up.  He  was  nervous  and 
unable  to  sleep  and  his  appetite  was  poor.  There  was  no  nausea  nor 
vomiting  but  slight  diarrhoea.  On  March  23rd  a  dry,  hacking  cough 
started,  which  continued,  though  it  was  somewhat  improved  at  time  of 
admission;  with  this  there  was  a  scanty  stringy  sputum.  On  April  4th 
began  to  complain  of  continuous  frontal  headache  of  a  dull  and  heavy 
ctiaracter  but  not  specially  severe. 

On  Admission  :  Face  flushed,  expression  listless.  T.  101.3'';  pulse, 
90  ;  respiration,   24. 

Vascular  System  :  Pulse  regular,  full  and  of  low  tension.  Second 
pulmonary  sound  increased.      Widal  reaction  was  not  present. 

Respiratory  System  :  Occasional  cough  with  nn:co-purulent  expec- 
toration. 

Digestive  System  :  Tongue  coated  ;  bowels  regular  ;  spleen  and 
liver  not  palpable. 
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Nervous  System  :  Low  muttering-  delirium  with  muscular  twitchinj^s 
and  constant  coarse  tremor  of  the  finyers  and  hands. 

The  Urine  four  days  before  admission  contained  a  trace  of  albumin. 

From  the  time  of  entry  the  patient  was  constantly  delirious  and 
g-radually  became  weaker  and  more  stuporose.  Two  days  before  death, 
absolute  coma.  Double  optic  neuritis  was  present  with  small  haemor- 
rhag-es  into  the  left  eye  and  slight  unequality  of  the  pupils. 

POST    MORTEM    EXAMINATION. 

Anatomical  Diagnosis  :  Generalized  Chronic  Hyperplastic  Tubercu- 
losis of  the  Pleurae  and  Peritoneum  : — Tuberculous  Perihepatitis  and 
Perisplenitis  ;  Miliary  Tuberculosis  of  Heart,  Liver,  Spleen,  Lung's, 
Kidney  and  Left  Adrenal,  Tuberculous  Enteritis.  Death  resulted  from 
Tuberculous  Meningitis. 

Cultures  from  the  heart,  blood  and  peritoneal  cavity  were  sterile. 
A  smear  from  the  omentum  g^ave  the  Bacillus  tuberculosis. 

The  interest  of  this  case  consisted  in  the  diffuse  thickening  of  the 
pleurae  and  peritoneum,  involving-  chiefly  the  upper  portion  of  the 
abdominal  cavity  and  especially  the  capsul  s  of  the  spleen  and  liver. 

The  Liver  was  large,  weig'^hing-  2180  grms.  Its  upper  surface  was 
covered  by  a  layer  o'i  thickened  connective  tissue,  averaging-  i  cm. 
thick  ;  this  was  firm,  homogeneous,  very  dense  and  resistent  and  pulled 
off  with  fair  ease  from  the  liver  substance  ;  at  the  hilus  of  the  organ 
there  was  also  considerable  matting  with  enlarged  lymph  glands.  The 
gall  bladder  was  distorted  and  contracted,  being  enclosed  in  bands  of 
fibrous  overgrowth.  Elsewhere  the  under  surface  of  the  liver  was 
relatively  free  from  thickening.  On  cutting  into  the  organ  it  was  soft 
and  fatty  and  almost  pulpy,  containing  numerous  frequent  fibroid 
miliary  tubercles. 

The  Spleen  was  enlarged,  weighing  330  grms.  ;  the  capsule  at  the 
upper  portion  was  greatly  thickened  and  adherent  to  the  diaphragm, 
though  not  involved  to  the  same  extent  as  the  capsule  cf  the  liver  ;  the 
under  surface  was  relatively  free.  The  organ  was  congested,  moder- 
ately firm,  containing  frequent   fibroid  miliarv  tubercles. 

Both  Lungs  were  adherent  by  in  general  thick  veil-like  bands  some- 
what firmer  on  the  right  side,  in  the  right  pleura  about  the  middle, 
latero-posteriorly,  was  a  thickened  mass  on  parietal  pleura,  3X  i  cm., 
formed  of  an  encapsulated  cheesy  nodule.  Both  lungs  were  the  seat  of 
a  desseminated  miliary  tuberculosis  ;  both  apices  were  a  little  puckered 
and  contained  small  calcareous  tubercles. 

The  mitral  valve  showed  an  extreme  condition  of  tuberculous 
vegetative  endocarditis  ;  the  heart  was  soft  and  flabby  looking  and  its 
muscle  contained  miliary  tubercles. 

The  parietal  peritoneum,  especially  in  the  upper  part  from  the  dia- 
phragm downward,  was  converted  into  a  cuirass,  averaging  in  thick- 
ness 2  cm.,  of  a  creamy  white  color,  firm  and  nodulated  in  parts.  This 
covered  the  upper  surface  of  the  liver  and  extended  without  a  break  to 
within  an  inch  or  two  of  the  umbilicus.  Somewhat  lower  down  the 
peritoneum  showed  discrete  nodules  varying  in  size  up  to  that  of  a 
small   pea.      Only  a  few  ccm.    of  fairly  clear    serum    were  found   in  the 
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abdominal    cavity.     Just  below  the  edge  of  the  liver  was  a  thickened 
mass  formed  of  the  fused  parietal  peritoneum  and  great  omentum. 

The  various  coils  of  the  small  and  large  intestines  were  bound 
together  and  to  the  parietes  by  abundant  delicate  veil-like  adhesions. 
Everywhere  over  the  large  and  small  intestines,  in  the  mesenteries,  and 
over  the  parietal  peritoneum,  were  thickly  scattered  large  libroid 
tubercles,  otten  discrete  or  often  fused  into  small  irregular  masses. 

Microscopical  Examination  :  The  Lung  showed  thickly  set  miliary 
tubercles  of  rather  large  size,  many  of  them  with  small  caseous  centres 
but  others  tending  to  be  more  of  a  fibroid  character.  The  lung  sub- 
sjtance  was  congested,  the  alveoli  contained  numerous  catarrhal  cells 
with  debris  ;  certain  parts  of  the  lung  showed  an  early  condition  of 
patchy  pneumonia  in  a  stage  of  red  hepatisation  going  on  to  grey  sur- 
rounding some  of  the  tuberculous  foci. 

Heart  Muscle  :     Cloudy  and  somewhat  congested. 

Spleen  :  Congested  and  containing  a  few  small  caseous  nodules  ; 
capsule  was  considerably  thickened  and  covered  with  a  dense  layer  of 
fibrous  connective  tissue  attaching  the  organ  to  the  diaphragm.  The 
ordinary  capsule  of  the  spleen  could  be  traced  in  a  fairly  normal  manner. 
Upon  this,  however,  and  continuous  with  it,  was  a  fairly  broad  mass  of 
connective  tissue  laid  down  in  somewhat  wavy  bands  and  fairly  cellular. 
In  this  were  several  large  caseous  masses  surrounded  by  fairly  abundant 
small  round  cells.  In  the  upper  layer  of  this  where  it  united  with  the 
under  surface  of  the  diaphragm  the  vessels  were  congested  and  sur- 
rounded by  numerous  leucocytes.  Wherever  fibrous  tissue  was  found 
it  was  of  fairly  normal  appearance  and  of  the  adult  tvpe. 

Liver  ;  The  section  was  taken  through  the  liver  and  its  fibrous 
adhesions  to  the  diaphragm  ;  the  liver  itself  showed  very  numerous 
miliary  tubercles  of  small  size,  some  of  them  caseating.  Surrounding 
this  was  evidence  of  considerable  necrosis  of  the  hepatic  cells  many  of 
them  being  converted  into  flattened  plates  staining  badly.  There  was 
also  a  fairly  diffuse  infiltration  between  the  cells  of  inflammatory  leuco- 
cytes ;  in  certain  parts  the  appearances  were  that  of  a  very  early  peri- 
cellular cirrhosis.  The  capsule  of  the  liver  could  be  traced  in  its  entirety 
and  upon  this  was  a  very  thick  fibrous  layer  containing  large  diffuse 
caseous  masses.  Fig.  iv.  The  deeper  layers  next  the  liver  were 
composed  of  wavy  bands  or  lamina  of  well  formed  connective-tissue 
with  fairly  abundant  nuclei.  The  caseous  masses  above  this  were  very 
large,  apparently  formed  by  the  fusion  of  smaller  foci  and  surrounded 
by  a  relatively  small  amount  of  inflammatory  infiltration.  Where  the 
•fibrous  bands  become  attached  to  the  under  surface  of  the  diaphragm 
they  became  again  more  firm  though  still  composed  of  parallel  laminae, 
but  unlike  the  deeper  portion  the  fibres  tended  to  be  more  swollen  and 
hyaline  looking  with  relatively  few  nuclei. 

Suprarenal^  showed  extreme  fatty  degeneration  and  a  few  miliary 
tubercles.  Kidney,  several  large  caseous  tubercles  visible,  organ  was 
congested  and  there  was  evidence  of  very  extreme  acute  parenchy- 
matous nephritis  with  degeneration. 

Section  through  the  thickened  peritoneum  showed  in  the  main 
dense  fibrous  thickening  with  numerous  newly  formed  vessels,  the 
fibrous    tissue    being    of  the    adult    type  ;    everywhere  congestion  and 
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dift'use  infilliation  witli  leucocytes.  \'ery  large  caseous  masses, 
evidently  produced  by  the  fusion  of  smaller  nodules,  were  present  in  the 
broad  bands  lying-  in  the  centre  of  the  fibrous  membrane  surrounded  by 
fair  numbers  of  leucocytes  and  showing  an  occasional  giant  cell  here 
and  there  ;  from  the  irregular  purple  red  staining  it  was  possible  that 
tliere  was  beginning  calcareous  degeneration. 

Case  28  98  (R.X'.H.). 

W.Ij.,  aet.  19,  a  laborer,  was  admitted  under  Dr.  James  Stewart  on 
December  31st,  1897.  The  autopsv  was  performed  three  hours  after 
death  by  Dr.  A.   G.  Nicholls. 

Personal  Hhfory  :  The  usual  children's  diseases  ;  no  alcoholism. 

FamUy  History  :  Father  died  of  pleurisy  at  age  of  40  ;  one  brother 
died  of  spinal  caries  ;  the  other  died  from  possible  tuberculosis. 

History  of  Illness :  About  Dec.  loth,  1897,  began  to  suffer  from 
slight  cough  without  expectoration,  this  gradually  got  worse  until  on 
Dec.  25th  he  felt  hot  and  feverish  with  occasional  chills,  he  also  suf- 
fered from  headache  and  pain  in  the  left  side  ;  weakness  was  consider- 
able and  steadily  progressive,  anorexia  was  present. 

On  Admission  :  T.   101.4°,  pulse  108,  respiration  24. 

Vascular  Systetn  :  Heart  dulness  increased  somewhat  to  the  right 
side  ;   pulse  dicrotic  ;   heart  sounds  weak. 

Respiratory  System :  Chest  flat  ;  expansion  poor  ;  especially  on 
right  side.  There  was  distinct  bulging  of  the  left  side.  Over  the  left 
chest  from  the  fourth  and  fifth  ribs  down,  both  anteriorly  and  poster- 
iorly, tactile  fremitus  was  absent.  Over  the  same  area  breath  sounds 
were  almost  absent  and  vocal  fremitus  practically  nil  ;  there  was  oblit- 
eration of  Traube's  space. 

Digestive  System  :  Liver  and  spleen  not  palpable,  abdomen  full  but 
no  tumor  felt. 

Urine:  pale,  acid,  sp.  gr.  1006,  no  albumin  and  no  sugar. 

January  5th,  crackling  rales  were  heard  over  the  left  lung  in  the 
infralcavicular  region  and  below  the  spine  of  scapula  behind.  January 
14th,  rales  increased  in  number  ;  temperature  was  septic  and  emacia- 
tion continuous.      No  tubercle  bacilli  were  found  in   sputum. 

April  9th,  nausea,  distension  of  bowels.      Death  took  place  on   the 

Anatomical  Diagnosis  ;  Generalized  chronic  hyperplastic  tubercu- 
losis of  pleurae  and  peritoneum  ;  tuberculous  perihepatitis  and  peris- 
plenitis ;  bilateral  acute  tuberculous  pleurisy  with  left  h^emothorax  ; 
compression  of  left  lung  ;  caseation  of  peribronchial  glands  ;  miliar 
tuberculosis  of  lungs,  liver,  kidneys  aiyd  spleen  ;  tuberculous  enteritis  ' 
cloudy   organs  ;   hypoplasia  of  aorta. 

On  opening  the  abdomen  the  visceral  and  parietal  peritoneum  was 
greatly  thickened  and  of  an  almost  gelatinous  consistence  ;  color  was 
yellowish  ;  in  the  upper  portion  of  the  abdomen  the  liver,  spleen  and 
the  omentum  were  adherent  to  the  parietes  necessitating  the  use  of  the 
knife.  In  the  lower  half  of  the  abdomen  the  adhesions  were  looser  and 
more  gelatinous  forming  numerous  small  locculi  filled  with  brownish 
fluid.      The  lower  coils  of  the  intestines  were  covered  with  shotty  tuber- 
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cles.  The  gall  bladder  was  densely  infiltrated  and  adherent  on  the  left 
side  in  the  region  of  the  kidney. 

Both  Lungs  were  g-enerally  adherent  by  fairly  firm  old  adhesions. 
The  left  pleura  was  considerably  thickened,  especially  towards  the 
upper  portion,  forming"  a  dense  yellow  layer  0.5  cm.  thick.  The  right 
pleura  was  thickened  but  not  to  the  same  extent,  chiefly  on  the  dia- 
phragmatic surface.  The  lungs  contained  numerous  large  miliary 
tubercles. 

Hearty  cloudy,  abdominal  aorta  small. 

Spieen,  wt. ,  275  grms.,  somewhat  enlarged,  capsule  was  irregularly 
thickened  ;  on  section  contained  large  miliary  tubercles. 

Both  Kidneys  contained  miliary  tubercles.  Stomach  ;  serosa,  espe- 
cially the  anterior  surface,  was  diffusely  thickened  like  the  rest  of  the 
peritoneum. 

Liver,  2050,  capsule  was  considerably  thickened  ;  condition  of 
tuberculous  perihepatitis.  The  gall-bladder  was  surrounded  by  dense 
adhesions. 

Microscopical  Examination  :  Heart  showed  some  atrophy  and 
cloudy  swelling.  Lung  tissue  throughout  was  congested  with  here 
and  there  areas  of  collapse  ;  miliary  caseous  foci  were  present  in  fair 
numbers.  Surrounding  these  were  areas  of  beginning  pneumonia,  the 
lung  just  beneath  the  pleura  was  somewhat  collapsed  and  much  con- 
gested. The  visceral  pleura  was  greatly  thickened,  the  layers  next  the 
lung  being  composed  of  rather  dense  newly-formed  connective  tissue 
containing  very  abundant  small  round  cells.  Just  outside  this  were 
numerous  rather  large  and  diffuse  patches  of  caseation  separated  by  a 
loose  fibrillar  material  which  scarcely  stained.  Occasionally  giant  cells 
were  noted  at  the  edge  of  the  tubercles.  The  outermost  portion  of  all 
was  also  very  dense,  somewhat  granular  looking,  the  nuclei  very  indis- 
tinct, there  was  however  evidence  of  new  formation  of  vessels. 

Spfeen,  much  congested,  containing  fairly  large  miliary  tubercles. 
Liver.  The  liver  substance  showed  congestion  with  considerable  fatty 
degeneration  ;  scattered  minute  miliary  tubercles  were  observed  here 
and  there  ;  there  was  a  slight  increase  of  the  nuclei  in  the  portal 
sheaths  as  if  from  an  early  acute  interstitial  hepatitis.  The  radicles  of 
the  portal  veins  were  slightly  dilated  ;  the  capsule  of  the  organ  was 
thickened,  being  composed  of  dense  wavy  connective  tissue  containing 
numerous  small  round  cells  and  some  small  tubercles. 

Kidneys,  somewhat  congested  containing  rather  large  tuberculous 
nodules  ;  the  secreting  cells  of  the  tubules  greatly  swollen  and  in  a 
state  of  advanced  cloudy  swelling,  the  nuclei  being  indistinct  ;  the 
tubules  often  containing  granular  debris. 

These  cases  are  both  examples  of  chronic  hyperplastic 
multiserositis,  undoubtedly  of  tuberculous  origin  and  bear 
anatomically  at  first  sight  a  striking  resemblance  to  the 
"  zuckerguss  "  condition.  The  various  layers  of  the  periton- 
eum are  here  also  greatly  thickened  by  an  overgrowth  of 
connective  tissue  and  present  a  cartilaginous  appearance  due 
to    hyaline    change.      The    lesions    in    this   form    are  of  two 
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kinds,  multiple  small  isolated  tubercles  on  the  serous  mem- 
brane together  with  a  small  amount  of  fibrinous  exudation 
and  in  the  more  affected  portions  a  continuous  dense  cuirass- 
like membrane  of  whitish  color.  In  most  cases  this  can  be 
peeled  off  with  ease.  As  in  the  simple  cases  the  great  omen- 
tum is  much  deformed  ;  the  capsules  of  the  liver  and  spleen 
are  especially  involved  with  the  greater  part  of  the  periton- 
eum ;  the  pleural  cavities  and  the  pericardium  may  be  affected 
in  the  same  way  or  may  be  adherent  by  simple  fibrous  bands. 
Microscopically  the  membrane  consists  of  new  connective 
tissue  together  with  more  or  less  hyaline  degeneration,  but 
in  addition  there  is  evidence  of  a  more  acute  process  in  the 
presence  of  abundant  fibrin  with  caseous  masses.  The  main 
difference  anatomically  between  this  form  and  the  true  "icino-" 


Fig.  IV. 

Tubercjilar  Perihepatitis. 

Shews  the  thick  hyaline    and  caseous  membrane  produced   in   the 
chronic  hyperplastic  type. 


condition  is  that  caseation  is  superadded  to  the  hyaline  degen- 
eration so  that  the  membrane  does  not  altogether  present  the 
pearly  white  appearance  of  the  "  icing  "  condition  but  is  rather 
more  opaque  and  yellowish.  Again,  while  in  true  "zuckerguss" 
condition  the  exudation  is  enormous  and  the  adhesions  are 
trifling,  in  the  tubercular  form  adhesion  is  more  extensive  and 
exudation  is  relatively  slight.  In  fact  the  peritoneal  cavity 
may  be  completely  obliterated  so  that  ascites  may  be  absent 
or  at  most  there    may   be   a   few   small    pockets  of  exudation 
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between  the  coils  of  the  intestine.  The  membrane  produced 
is  never  smooth  and  glistening  but  always  covered  with  fibrin 
and  shaggy  adhesions.  The  liver  and  spleen  are  generally 
large.  Tubercular  lesions  of  the  various  viscera  are  common, 
such  as  tuberculosis  of  the  lungs,  peribronchial  and  mesenteric 
glands,  and  a  miliary  tuberculosis  may  end  the  scene. 

Clinically  the  symptom-complex  of  Curschmann  is  lack- 
ing ;  cases  run  a  much  more  rapid  course,  the  abdominal 
pain  and  digestive  disturbances  are  more  marked  and  the 
temperature  is  irregularly  elevated.  So  far,  however,  as  the 
character  of  the  inflammatory  process  is  concerned  we  see 
that  it  differs  in  no  essential  particular  from  that  in  the  true 
"  icing"  condition  except  in  the  caseation,  the  specific  lesion 
of  a  tuberculous  affection.  Hvaline  deoeneration  with  con- 
nective  tissue  hyperplasia  are  characteristic  of  both  forms. 
As  in  the  simple  type  one  or  more  serous  membranes  may  be 
affected,  the  peritoneum  may  be  alone  involved  or  the  peri- 
cardium and  pleura  as  well.  In  most  cases  I  have  seen,  the 
primary  focus  of  infection  is  in  the  lungs  and  the  disease  of 
the  serosse  appeared  to  be  haimatogenic  in  origin.  We  con- 
clude, therefore,  that  a  tubercular  infection  may  give  rise  to 
a  chronic  multiple  hyaloserositis  but  that  both  anatomically 
and  clinically  considerable  differences  exist  between  this  and 
the  true  "zuckerguss"  condition.  The  clinical  differences  al"e, 
however,   more  marked  than  are  the  anatomical. 

A  word  or  two  here  should  be  said   about  certain  forms 
of  chronic  peritonitis  that  are  of  practical  importance. 

After  some  study  of  the  various  forms  it  seems  to  me  that 
we  have  to  recognize  three  main  types,  each  of  which  may  be 
tubercular  or  non-tubercular  in  origin.  The  first  is  chronic 
EXUDATIVE  PERITONITIS.  In  this  there  is  considerable  outpour- 
ing of  serous,  sero-fibrinous  or  fibrino-purulent  fluid  ;  loose 
plastic  adhesions  form  but  fibrous  bands  are  few.  The  second, 
CHRONIC  EXUDATIVE  AND  ADHESIVE,  presents  less  exudation,  the 
adhesions  are  more  numerous  and  firmer.  In  this  form  the 
ascitic  fluid  is  apt  to  be  sacculated  off  and  contracting  fibrous 
band  may  lead  to  serious  interference  with  the  intestinal  func- 
tions. The  third  form  is  the  chronic  iiyi'ERPlastic  or  hyalo- 
peritonitis.  Here  the  exudation  is  trifling,  except  in  the  "zuck- 
erguss  "  type  of  Curschmann,  only  a  few  small  pockets  being 
found  here  and  there  between   the  coils   of  intestine.      More 

218 


The  Forms  of  l\'ritouitis.  75 

or  less  generalized  adhesions  are  the  rule,  but  with  this  there 
may  also  be  continuous  sheets  of  hyperplastic  and  hyaline 
connective  tissue  covering  over  the  various  membranes.  An 
earlier  stage  is,  however,  sometimes  seen  where  the  periton- 
eal membrane  is  for  the  most  part  fairly  normal  in  appearance 
but  is  studded  over  with  small  firm  pearly  nodules  varying  in 
size  from  a  pinhead  to  a  split  pea  ;  these  are  common  about 
the  diaphragm.  A  certain  amount  of  fibrinous  exudation 
goes  with  this  form.* 

While  these  multiple  nodules  form  a  well-known  type  of 
tuberculous  peritonitis,  or  rather  tuberculosis  of  the  periton- 
eum, it  is  not  generally  recognized  that  an  almost  identical 
appearance  can  be  produced  in  the  non-tuberculous  form.  In 
the  case  of  hyperplastic  inflammation  following  cholecystitis, 
which  I  referred  to  in  a  previous  page,  such  a  condition  was 
found  and  might  readily  have  been  mistaken  for  a  tuberculous 
lesion.  Search  for  tubercle  bacilli,  however,  failed  to  reveal 
them  Confusion  between  the  two  types  may  readily  occur. 
In  fact  the  lesions  are  so  alike  that  it  is  only  possible 
to  differentiate  between  them  by  demonstrating  the  presence 
or  absence  of  the  tubercle  bacilli.  It  happens  not  infre- 
quently that  in  operations  upon  the  abdomen  such  hyaline 
nodules  are  noted  upon  the  peritoneum  and  they  have  been 
mistaken  for  tuberculosis.  No  doubt  some  of  the  cases  of 
healed  peritoneal  "tuberculosis"  that  we  hear  about  have  been 
of  this  type. 

I  would  suggest,   therefore,    the   following   classification 
for  chronic  peritonitis,  both  tuberculous  and  non-tuberculous  : 

j  Exudative. 

Chronic  Peritonitis-:  Exudative  and  Adhesive. 

rSporadic. 
Hyperplastic- 


[Diffuse. 


*  While  this  article  was  in  the  press  I  have  met  with  a  singular 
instance  of  a  serofibrinous  exudate  in  the  peritoneal  cavity,  with  hyaline 
plaques  upon  the  liver  and  spleen,  and  a  "  zuckerguss  "  condition  of  the 
peritoneum  linino-  the  abdominal  wall  due  to  diffuse  carcinosis. 
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XII.    DIFFERENTIAL    DIAGNOSIS. 

Differential  diagnosis  must  be  made  between  chronic 
hyaloserositis,  simple  and  tubercular,  cirrhosis  of  the  liver, 
and  carcinoma  of  the  peritoneum.  In  all  these  diseases  there 
may  be  ascites,  enlargement  of  the  liver,  a  certain  amount 
of  abdominal  pain,  and  in  most  of  them  induration  of 
the  great  omentum.  The  pericarditic  pseudo-cirrhosis  of 
Pick  is  not  here  considered,  for  in  my  opinion  it  does  not  con- 
stitute a  distinct  disease  entity  for  reasons  which  have  been 
already  sufficiently  set  forth. 

The  consideration  of  the  following  points  will  assist  in 
arriving  at  a  right  conclusion  although  in  atypical  cases  con- 
siderable difficulty  will  be  met  with.  The  combination  of 
extreme  ascites  with  little  or  no  anasarca,  adhesive  pericar- 
ditis, pleural  exudation  or  adhesion,  especially  if  on  the  right 
side,  should  always  arouse  suspicion  of  a  "  zuckerguss  "  con- 
dition and  particularly  perihepatitis. 

Previous  History  :  A  history  of  some  acute  inflamma- 
tory disease  previously  is  common  in  hyaloserositis. 
Most  suggestive  are  pericarditis,  hepatitis  and  perihepa- 
titis, and  right-sided  pleurisy.  If  signs  of  adhesion  of  the 
various  serous  membranes  are  found  the  probability  is  still 
stronger  of  perihepatitis  being  present.  Alcohol,  gout,  and 
syphilis  play  but  a  trivial  part  in  the  etiology  of  hyaloseros- 
itis but  are  of  more  importance  in  cirrhosis  of  the  liver.  A 
chronic  cough,  persistent  diarrhoea,  a  tubercular  family  taint, 
point  towards  a  tubercular  lesion. 

Age:  Hyaloserositis  is  found  occasionally  in  the  very 
young,  but  as  a  rule  in  those  about  middle  life  ;  a  tubercular 
multiserositis  is  more  common  in  youth  than  early  adult  life  ; 
cirrhosis  of  the  liver  in  middle  life  ;  and  carcinoma  of  the 
peritoneum  in  later  life. 

Sex :  Hyaloserositis  is  as  frequent  in  males  as  in  females  ; 
cirrhosis  of  the  liver  is  slightly  more  frequent  in  males  ; 
tubercular  multiserositis  and  carcinoma  of  the  peritoneum 
are  more  frequent  in  females. 

In  CHRONIC  HYALOSEROSITIS  with  PERIHEPATITIS,  diagnosis 
can  often  only  be  made  after  prolonged  observation.  Cases 
last  for  many  years.  The  clinical  picture  in  most  instances  is 
dominated  by  the   signs   of  adherent   pericardium   or  chronic 


pcrihcpalilis.  The  liver  lor  ;i  loii!^-  time  is  enlarged  and 
smonih.  but  gradually  becomes  smaller  while-  the  spleen 
gradually  enlarges.  Ascites  is  constant  and  extreme  ;  anas- 
arca is  usually  slight  although  towards  the  end  it  may  be 
marked,  b'ever  is  usually  absent  exce|)t  during  an  exacer- 
bation ot  the  disease  or  when  some  complication  such  as 
pneumonia  or  acute  pleurisy  supervenes.  The  main  points 
differentiating  it  from  atrophic  cirrhosis  of  the  lixer  are 
absence  of  signs  of  portal  congestion,  absence  of  marked 
digestive  disturbance,  and  absence  of  jaundice  ;  further,  the 
liver  never  becomes  warty.  Signs  due  to  cholaemia  do  not 
occur.  An  important  practical  observation  has  been  made  by 
Hale  White  (8  and  ii)  which  appears  to  be  borne  out  by 
clinical  experience.  He  gives  cases  to  show  that  patients 
suffering  from  atrophic  cirrhosis  rarely  survive  more  than 
three  or  four  tappings  or  occasionally  somewhat  more.  As  a 
rule  in  this  disease  when  tapping  is  recjuired,  death  is  near. 
On  the  other  hand,  patients  with  perihepatitis  may  be  tapped 
a  great  number  of  times  with  considerable  though  temporary 
amelioration  of  their  condition. 

Hcuing  decided  that  muhiserositis  is  present,  it  is  next 
necessary  to  determine  whether  it  be  tubercular  or  not. 
Primary  tuberculosis  of  the  serous  membrane  is  rare. 
Careful  examination  should  be  made  of  the  lungs,  mediastinal 
glands,  the  superficial  glands,  testes,  ovaries  and  Fallopian 
tubes,  as  well  as  search  made  in  the  urine  and  faeces  for  tuber- 
cle bacilli.  In  cases  without  temperature,  tuberculin  injec- 
tions may  be  tried.  In  tuberculosis  the  ascites  is  apt  to  be 
loculated  rather  than  free  ;  the  distension  is  not  usually 
extreme  ;  abdominal  pain  and  tenderness  are  apt  to  be  more 
marked  than  in  simple  hyaloserositis.  Hectic  fever  is  not 
unfrequently  found.  The  distension  of  the  abdomen  is  often 
uneven  owing  to  irregular  dilatation  of  the  intestines.  A 
hsemorrhagic  exudate  is  more  in  favor  of  tuberculosis  or  car- 
cinoma than  of  ordinary  hyaloserositis.  Cases  may  run  with- 
out fever  and  intestinal  symptoms  maybe  in  the  background. 
Constipation  sometimes  arises  from  stenosis  of  the  intestine 
due  to  inflammatory  adhesions.  Jaundice  may  similarly  arise 
from  compression  of  the  duodenum  and  common  bile  duct. 
The  liver  may  be  considerably  enlarged.  Pigmentation  of 
the  skin  has  been  observed. 
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In  ATROPHIC  CIRRHOSIS  a  Iiistory  of  dyspeptic  disorder, 
alcoholism,  or  syphilis  are  important  etiological  factors. 
Nausea,  vomiting,  and,  later,  gastric  or  intestinal  hasmor- 
rhao-es  are  suo-2'estive.  Slicrht  jaundice  occurs  in  about  27 
per  cent,  of  cases.  The  liver  is  often  at  first  enlarged  and 
sometimes  after  tapping  can  be  made  out  to  be  nodular.  The 
omentum  is  never  indurated  and  contracted  ;  signs  of  portal 
stasis  are  marked.  Fever  is  usually  slight  or  may  be  absent. 
Cerebral  manifestations  such  as  coma,  delirium  and  convul- 
sions are  not  uncommon.  In  cases  where  cirrhosis  of  the 
liver  and  chronic  perihepatitis  are  combined  the  diagnosis 
may  be  difficult  or  impossible.  The  presence  of  a  nodular 
tumor  in  the  upper  part  of  the  abdomen  would  exclude  a 
simple  atrophic  cirrhosis. 

In  CARCINOMA  of  the  peritoneum  the  course  of  the  dis- 
ease is  fairly  rapid  rarely  exceeding  eighteen  months  to  two 
years.  A  history  pointing  to  carcinoma  of  the  stomach  or 
ovaries  would  be  important.  When  the  liver  is  involved  in 
secondary  growths  it  may  be  enlarged  and  jaundice  is  often 
present.  The  advanced  age  of  the  patient,  cachexia,  and 
digestive  disturbances  which  may  be  marked,  are  in  favor  of 
carcinoma.  The  amount  of  pain  is  variable  and  cases  may 
be  further  obscured  by  the  occurrence  of  septic  peritonitis. 
There  may  be  a  hsemorrhagic  or  j3seudochylous  ascites. 
Advanced  age  is  not  an  absolute  sign  for  I  remember  seeing 
a  case  of  the  disease  in  a  young  man  of  twenty-seven. 


XIII.     CONCLUSIONS. 

i.  There  is  an  affection  of  the  serous  membranes — multi- 
ple progressive  hyaloserositis — characterized  by  the  forma- 
tion of  a  dense  fibro-hyaline  investment  in  certain  regions. 

ii.  Anatomically  two  forms  exist — the  sporadic  and  dif- 
fuse. 

iii.  The  disease  is  primarily  and  (essentially  due  to 
chronic  inflammation  and  is  almost  certainly  attributable  to 
the  action  of  micro-organisms  of  low   virulence. 

iv.  The  exact  nature  of  the  microl)ic  excitants  is  in  many 
cases  obscure  but  cases  undouljtedly  exist  that  are  due  to  the 
B.  tuberculosis. 
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V.  Apart  from  luberculosis,  only  one  form,  namely, 
chronic  hyaline  perihepatitis  (Zuckergussleber)  gives  rise  to 
clinical  symptoms  sufficiently  definite  to  render  diagnosis 
possible. 

vi.  This  form  of  perihepatitis  may  exist  per  se  but  is 
often  secondary  to  chronic  peritonitis,  or  may  be  again  part 
and  parcel  of  a  generalized  affection  of  the  serous  membranes. 

vii.  The  most  important  etiological  factors  in  chronic 
perihepatitis  are  in  order  of  frequency — acute  and  subacute 
hepatitis,  chronic  mediastino-pericarditis,  chronic  peritonitis 
and  chronic  pleuritis. 

viii.  Chronic  hyaline  perihepatitis,  atrophic  cirrhosis  of 
the  liver,  chronic  tuberculous  peritonitis  and  carcinoma  of  the 
peritoneum,  present  many  features  in  common  ;  differential 
diagnosis  is,  however,  possible  in  some  cases. 

ix.  Cirrhosis  of  the  Hver  plays  no  necessary  part  in  the 
causation  of  chronic  hyaline  perihepatitis  although  it  may 
account  for  some  rare  cases. 

X.  Four  forms  of  hepatic  manifestations  are  to  be  recog- 
nized :  (i)  Cirrhosis  without  perihepatitis,  (2)  chronic  peri- 
hepatitis without  cirrhosis    (Curschmann's    Zuckergussleber), 

(3)  chronic  perihepatitis  with  cirrhosis  (Glissonian  cirrhosis), 

(4)  cirrhosis  with  perihepatitis. 

xi.  To  insure  accuracy  and  avoid  misinterpretation  the 
terms  chronic  pleurisy,  pericarditis,  perihepatitis,  etc.,  should 
be  discontinued  in  speaking  of  fibrous  adhesions  due  to  an 
inflammation  past  and  gone,  and  should  be  restricted  to  those 
cases  where  there  is  evidence  of  an  active  inflammation 
present  at  the  time  of  observation. 
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INTRODUCTION. 


THE  following  study  of  chronic  glanders  is  suggested  by  the  occur- 
rence of  a  case  which  the  writer  had  the  opportunity  of  observ- 
ing for  many  months,  in  1900- 1902,  when  he  was  engaged  in  country 
practice.  Later  the  case  came  under  the  care  of  Dr.  James  Bell  in 
the  surgical  wards  of  the  Royal  Victoria  Hospital  for  several  months 
on  two  occasions,  and  it  is  with  Dr.  Bell's  kind  permission  that  it  is 
published  here  in  full. 

Glanders  in  man  is  not  common,  and  the  chronic  form  may  be 
described  as  relatively  rare.  So  far  as  we  have  been  able  to  discover, 
this  is  the  first  case  of  the  latter  condition  of  the  disease  hitherto 
published  in  Canada,  though  probably  not  the  first  to  occur. 

Since  this  case  came  under  my  observation  I  have  again  become 
connected  with  the  Royal  Victoria  Hospital,  and  though  my  usual 
work  in  the  Pathological  Department  is  of  a  special  character,  still, 
through  the  kindness  of  Professor  Adami,  full  access  to  the  autopsy 
material  has  been  afforded  to  me.  Then  again,  access  to  the  Medical 
Library  at  McGill  University  has  afforded  me  the  opportunity  for 
studying  thoroughly  the  literature  on  the  subject  and  has  made  it 
possible  for  me  to  bring  together  and  compare  other  like  cases  recorded 
in  the  literature,  and  it  is  this  opportunity  that  has  led  to  the  produc- 
tion of  the  present  work. 

We  freely  admit  that  to  compile  a  monograph  upon  a  single  case 
is  in  general  most  reprehensible  and  it  would  have  been  absurd 
to  make  this  single  case  of  ours  a  subject  of  dissertation  upon  glanders 
in  general,  but  as  already  stated  glanders  in  man  is  a  rare  condition, 
sufficiently  rare,  that  is,  to  make  it  unlikely  that  any  individual  An- 
glo-Saxon observer  should  encounter  more  than  a  solitary  case,  while 
a  search  for  the  cases  so  far  recorded  has  brought  to  our  notice  no  full 
study  of  this  particular  form  of  the  disease — certainly  not  in  the  En- 
ghsh  language.  Hence  it  seemed  to  be  serviceable  to  bring  together 
and  analyse  all  the  cases  found  recorded;  the  time,  indeed,  appeared 
to  be  opportune  for  a  monograph  on  the  subject  of  chronic  glanders. 

Xevcrtheless,  we  publish  this  after  some  deliberation.  At  the 
outset  one  has  to  recognize  that  the  distinction  between  acute  and 
chronic  glanders,  as  between  acute  and  chronic  forms  of  anv  infectious 
disease,  is  a  matter  of  convenience. 
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Between  cases  of  the  duration  of  a  few  days  and  those  lasting 
many  years,  there  is  no  distinct  gap,  nor  is  great  help  to  be  found  from 
a  study  of  the  symptoms  met  with  in  the  more  or  less  fatal  cases  re- 
spectively. Certain  broad  lines  of  difference  may,  it  is  true,  be  drawn, 
and  undoubtedly  for  prognostic  and  other  purposes  to  make  the  divi- 
sion is  of  distinct  use.  Thus  for  the  purposes  of  this  paper  we  have 
decided  to  consider  all  cases  chronic  which  had  a  duration  of  six  weeks 
or  more.  After  having  come  to  this  decision  it  is  satisfactory  to  find 
that  Bollinger  has  proposed  a  like  division  in  distinguishing  the  acute 
from  the  chronic ;  he  has  made  the  further  division,  which  does  not 
immediately  concern  us,  into  acute  proper,  lasting  four  weeks,  and 
subacute,  running  a  course  of  between  four  and  six  weeks. 

It  is  very  difficult  to  discuss  chronic  glanders  at  all  fully  without 
from  time  to  time  referring  to  the  disease  in  general,  and,  although  we 
have  conscientiously  endeavored  to  restrict  our  treatment  of  the  sub- 
ject, we  have  found  it  impossible  to  draw  a  clear  picture  without  in- 
cluding matter  which  equally  bears  upon  the  condition  of  acute 
glanders.  For  this  we  must  ask  the  indulgence  of  the  reader  to  whom, 
through  the  greater  frequency  of  the  acute  form,  these  matters  are 
familiar. 

A  further  note  regarding  the  nomenclature  may  here  be  added, 
viz,  the  division  of  the  disease  into  Glanders  and  Farcy  is  one  more 
justified  by  convenience  of  description  than  by  any  sharp  clinical 
distinction  in  concrete  cases.      As  Bollinger  says,   "  the  distinction 

between  glanders  and  farcy,  recognized  by  most  authors, 

is  not  founded  upon  any  scientific  mode  of  classification."  Cases 
of  pure  glanders,  i.e.  of  ulceration  pure  and  simple  of  the  mucous 
membranes,  and  of  pure  farcy,  i.e.  of  abscesses  affording  a  thin,  glairy 
pus  ("Farcy  oil"),  studded  subcutaneously  along  the  course  of  the 
lymphatics,  are  rarely  encountered;  the  majority  of  cases  are  mixed, 
affording  the  characteristics  of  both  glanders  and  farcy.  And  now 
that  it  has  been  so  fully  demonstrated  that  these  are  but  manifes- 
tations of  the  one  disease,  to  retain  separate  names  of  varieties  of  the 
one  afifection  cannot  be  entertained. 

The  present  case,  with  some  remarks  on  its  more  interesting 
features,  will  first  be  presented  and  this  will  be  followed  by  a  brief 
synoptical  record  of  chronic  cases  collected  from  the  literature.  The 
way  will  then  he.  open  for  a  consideration  of  the  whole  subject  of  chronic 
human  glanders,  based  largely  upon  these  cases,  and  with  frequent 
statistical  statements  based  upon  an  analysis  of  them.  A  reference  will 
be  made  to  latent  human  glanders,  and  the  analogy  of  glanders  to  other 
diseases  of  the  infective  granulomatous  type  will  be  taken  up  very 
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shortly.  A  brief  stalcnuMit  of  some  conclusions,  which  I  have  thought 
it  legitimate  to  draw  from  a  study  of  these  cases,  will  close  this  part  of 
the  subject.  The  appendix  will  contain  a  statement  as  to  equine 
glanders  in  Canada  and  its  regional  distribution,  almost  exclusively 
based  on  information  furnished  me  through  the  great  kindness  of  Dr. 
J.  G.  Rutherford,  Veterinary  Inspector  General  for  Canada.  After  a 
short  note  on  glanders  in  man  in  this  country,  some  account  of  the  com- 
paratively few  Canadian  cases  of  glanders  of  wliich  the  writer  has  been 
able  to  get  any  record,  some  of  which  are  here  published  for  the  first 
time,  will  bring  the  paper  to  a  close. 


OUR  OWN  CASE  OF  CHRONIC  GLANDERS. 


L.  P.  C,  farmer,  aged  46,  born  in  the  Province  of  Quebec,  was 
always  a  verv  hard  worker,  often  laboring  16  hours  of  the  24.  His 
habits  were  good  and  his  liealth  robust ;  he  never  used  alcohol  in  any 
form  and  never  had  venereal  disease. 

In  1897  he  had  an  attack  of  what  was  called  rheumatism,  af- 
fecting chiefly  the  upper  and  outer  part  of  the  left  thigh.  This 
confined  him  to  bed  for  several  days,  though  there  was  very  little 
fever.  Recovery  was  perfect.  In  the  Spring  of  1900  pain  and 
tenderness  developed  over  the  right  olecranon.  This  was  not  severe 
enough  to  keep  him  from  work,  but  there  was  for  a  time  moderate 
local  redness  and  swelling,  which  however  subsided  long  before  the 
tenderness  and  pain,   which  latter  persisted  three  months. 

On  the  24th  of  November,  1900,  after  a  few  days  malaise, 
the  patient  had  an  attack  characterized  by  anorexia,  chilliness, 
fever  (T.  i02|°,  P.  90),  slight  headache,  backache,  pains  all  over 
the  body,  and  constipation.  When  first  seen  on  Nov.  25,  in  addition 
to  these  symptoms  there  were  two  rather  large,  acne-like  papules  in 
the  skin  on  the  forehead,  slightly  to  the  right  of  the  median  line  and 
about  an  inch  above  the  frontal  eminence.  One  was  vertically 
above  the  other,  and  the  lower  was  the  larger.  These  had  been  no- 
ticed by  the  patient  a  very  few  days  before  and  were  tender  and  pain- 
ful out  of  proportion  to  what  one  would  expect  from  their  appearance. 
He  was  not  aware  that  they  followed  an  abrasion  or  an  injury  to  the 
head.  Two  days  later  a  whitish  oedema  surrounded  these  papules 
for  some  little  distance  and  they  were  becoming  pustular,  but  the 
temperature  had  fallen  considerably  and  soon  became  normal.  This 
oedema  lasted  only  two  or  three  days.  The  appetite  improved  and 
except  for  weakness  the  patient  felt  well.  The  pustules  had  br(jken, 
discharging  a  little  thin,  yellowish,  inoffensive  pus  and  leaving  un- 
dermined ulcers  with  little  tendency  to  heal. 

After  being  out  of  doors  on  the  first  of  December,  he  had  marked 
pain  and  tenderness  in  the  left  mid-thigh  posteriorly,  over  the  sciatic 
nerve,  and  slight  pain  and  tenderness  below  the  outer  half  of  Poupart's 
left  ligament.  On  the  3rd  of  DeceniBer  fly  bhsters  were  applied  to 
these  regions.  This  greatly  eased  the  pain  posteriorly,  but  an  abrasion 
of  the  skin  followed,  which  gave  rise  to  a  superficial  sore  which, 
though  antiseptically  treated,  only  healed  about  the  20th  of 
December.  A  day  or  two  after  its  healing  a  firm,  deep-seated,  almost 
painless  swelling  formed  beneath  the  site  of  the  abrasion.  This 
soon  attained  the  size  of  a  small  hen's  egg,  but  later  almost  disappeared, 
only  to  increase  again  in  size  the  following  month  (Jaimary  1901). 
In  spite  of  blistering,  the  pain  and  tenderness  felt  over  an  area  the  size 
of  one's  palm  just  below  the  outer  half  of  Poupart's  left  ligament 
increased  till  it  became  almost  unbearable,  though  no  objective 
abnormality  was  noticeable.     No  ease  was  obtained  till  the  21st  of 
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December,  when  the  spontaneous  pain  ceased.  The  tenderness, 
however,  continued  and  a  day  or  two  later  a  whitish  oedematous 
swelHng  appeared  over  the  tender  area.  Aspiration  of  this  on  the 
31st  of  December  gave  an  inoffensive,  thick,  ropy,  mucoid  pus,  pink 
in  color  when  withdrawn,  but  turning  to  a  pale  cafe-au-lait  on 
standing.  Stained  coverslip  preparations  failed  to  show  the  presence 
of  bacteria  in  the  pus. 

During  the  development  of  these  lesions,  i.e.  during  December, 
flatulence  after  food  was  troublesome,  but  there  was  no  fever  till  the 
abscess  began  to  point,  with  the  exception  of  two  or  three  sharp  even- 
ing rises,  one  of  which  reached  103°. 

Questioning  showed  that  between  three  and  four  years  previously 
one  of  the  patient's  horses  had  acquired  a  nasty-looking,  though  in- 
offensive, muco-purulent  discharge  from  the  nose,  accompanied  by  dry 
cough  and  enlargement  of  the  glands  under  the  jaw.  These  symptoms  had 
persisted  till  the  current  date.  His  other  horses  had  one  after  another 
contracted  this  ailment,  and  horses  purchased  more  recently  had 
become  infected  in  their  turn.  Their  general  condition  had,  however, 
remained  good,  and  they  had  worked  well,  probably  because  they  were 
unusually  well  fed.  I  suspected  that  the  horses  might  be  suffering 
from  glanders  and  that  the  human  disease  was  probably  of  the  same 
nature.  Thus  it  was  advised  to  have  the  horses  tested  with  mallein. 
After  some  delay,  caused  by  the  refusal  of  the  veterinary  surgeon 
summoned  to  admit  the  possibiHty  of  such  a  diagnosis,  the  test  was 
made  by  Dr.  A.  E.  Moore,  Government  Inspector  of  Stock.  Four  of 
them — all  the  patient's  horses  but  two  that  had  been  comparatively 
recently  acquired — reacted  typically  and  were  shot  the  following  day, 
the  24th  of  January. 

On  the  3rd  of  January,  1901,  the  lower  part  of  the  upper  swelling 
on  the  thigh  was  incised  and  between  two  and  three  ounces  of  light 
chocolate-colored  pus  obtained.  A  drainage  tube  was  inserted  and 
the  cavity  was  svringed  daily  with  antiseptics.  At  about  the  same 
time  (Jan.  3rd)  a  Hrm,  tender  swelling  appeared  in  the  anterior  tibial 
muscles  of  the  left  leg,  about  two-thirds  of  the  distance  from  the  knee 
to  the  ankle.  A  few  days  later  a  small  nodule  the  size  of  a  peanut  was 
felt  below  the  crest  of  the  left  ilium  posteriorly,  over  the  gluteal 
muscles.  This  latter  disappeared  in  a  fortnight  and  caused  no  sub- 
sequent   trouble. 

As  the  evening  temperature  was  ranging  between 99 3/^ ''and  ioi3^° 
and  the  anterior  tibial  swelling  had  become  as  large  as  a  good-sized 
hen's  egg,  it  was  incised  on  the  loth  of  January.  No  pus  was  obtained 
— only  a  little  deep-red,  viscid,  oily  fluid,  on  cutting  deeply  into  the 
muscles,  but  the  discharge  became  purulent  in  a  few  days.  On  the 
19th  of  January  the  swelling  at  the  back  of  the  left  thigh,  which,  after 
greatly  diminishing,  had  become  slightly  larger  than  ever,  was  also 
cut  into,  and  a  deep  seated  area  of  softening  was  found  similar  to  that 
in  the  anterior  tibial  muscles.  Here  too  the  discharge  soon  became 
purulent. 

All  the  wounds  discharged  freely.  The  pus  was  never  offensive 
and,  though  it  varied  considerably  in  consistence  and  color,  was 
usually  moderately  thin  and  of  a  dirty  chocolate  color. 
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A  few  days  after  the  anterior  tibial  incision  was  made,  the  edges 
of  the  cut,  where  it  had  gone  through  sound  flesh,  became  sHghtly 
nodular,  of  a  hvid  red  color  and  had  a  gristly  feel.  A  similar  infection 
of  wounds  and  a  cartilaginous  induration,  sometimes  extending  for 
some  little  distance  around  the  wound,  were  noticeable  on  subsequent 
occasions  when  the  incisions  had  to  be  enlarged. 

There  was  a  marked  tendency  for  sinuses  to  burrow  deeply  even 
when  there  was  the  freest  possible  drainage.  By  the  28th  of  January 
there  were  sinuses  burrowing  for  a  distance  of  from  one  to  three  inches 
from  the  openings  and  discharging  pus  profusely.  The  evening 
temperature  was  also  running  higher  (io2f°).  Pain  and  swelling 
had  extended  from  the  anterior  tibial  wound  to  the  left  ankle,  move- 
ment of  which  was  painful.  Early  in  February  these  sinuses  were  slit 
up  and  swabbed  with  liquefied  carbolic  acid.  After  this  the  tempera- 
ture fell,  the  discharge  was  less  and  the  patient's  general  condition 
improved.  He  began  to  regain  the  flesh  lost  during  December  and 
January,  his  appetite  was  excellent,  there  was  no  flatulence  and  he 
slept  unusually   well. 

The  nodules  on  the  forehead,  which  had  kept  on  discharging, 
without  any  change  in  their  appearance  until  the  15th  of  February, 
then  became  more  swollen  and  two  other  nodules  formed  below  them, 
so  that  the  infection  reached  as  low  as  the  frontal  eminence.  Under 
incision  and  repeated  swabbing  with  liquefied  carbolic  acid  this  act- 
ivity slowly  subsided.  The  old  nodules  healed  about  the  15th  of  April, 
but  the  lowest  was  still  open  on  the  28th  of  May.  These  lesions  at  one 
stage  presented  crater-like  ulcers,  with  red,  swollen,  angry-looking, 
undermined  edges.  In  juxtaposition  they  gave  an  appearance 
which  might  perhaps  be  best  described  as  resembling  the  raised,  in- 
flamed track  of  a  worm  crawling  beneath  the  skin,  the  ulcers  mark- 
ing the  points  at  which  it  entered  its  burrow. 

Cultures  made  from  the  wounds  in  I'ebruary  for  the  McGill 
Veterinary  College  Pathological  Department  were  unsatisfactory. 
The  bacillus  mallei  was  not  demonstrated.  Of  two  guincapigs  injected 
one  was  unalTected  and  the  other  developed  septicaemia. 

On  the  1 6th  of  March  an  enlarged  gland,  the  size  of  a  Lima  bean, 
which  had  been  felt  for  two  weeks  beneath  the  right  angle  of  the 
lower  jaw,  and  which  was  threatening  to  break  down,  was  excised. 
On  section  the  centre  of  this  gland  was  composed  of  a  thick,  glairy 
fluid  showing  leucocytes  and  debris  on  niicroscoj)ical  examination,  but 
no  bacteria.  A  few  days  after  this  gland  was  excised  another  appeared 
close  to  the  wound,  but  disappeared  in  about  ten  days  without  causing 
any  trouble. 

An  interesting  but  discouraging  feature  of  the  case  was  the  fre- 
quency with  which  the  wounds,  after  slowly  improving  for  some  time, 
would  rapidly  retrograde  in  some  one  part.  A  greyish  slough 
would  perhaps  be  visible  for  one  or  two  days,  after  which  a  broken- 
down  area,  one  half  to  one  inch  in  extent  would  remain.  Usually  such 
holes  filled  up  very  slowly,  jjerhaps  showing  no  imi^rovement  in  six 
weeks. 

In  spite  of  these  local  draw-backs,  the  patient's  general  condition 
continued  to  improve.     He  ate  well,  slept  well,  felt  well,  and  sat  up 
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daily,  getting  about  on  crutches  out  of  doors  when  the  weather  became 
fine.  By  the  i8th  of  April  his  weight  had  increased  to  156  lbs., 
only  four  pounds  less  than  his  normal  weight.  Slight  irregularity  of 
the  heart's  action  was  occasionally,  though  rarely,  noticeable. 

One-sixth  of  a  cubic  centimeter  of  mallein  was  injected  into 
the  front  of  the  left  thigh  at  7  p.m.  on  the  28th  of  April,  the  tem- 
perature being  99!^°  at  the  time.  There  was  absolutely  no  local 
effect  and  the  highest  temperature  during  the  next  36  hours  was  99^°. 

On  the  4th  of  May  and  again  on  the  7th  and  9th,  after  con- 
siderable exposure  to  cold,  chilly  sensations  and  fever  (ioi-|°to  io2|-°) 
developed  during  the  forenoon.  There  were  pains  in  the  top  of 
the  head,  temples,  eyeballs  and  cheek-bones,  and  bringing  the  teeth 
sharply  together  caused  a  little  pain.  Cardiac  irregularity  became 
more  marked,  the  appetite  failed  and  flatulence  became  more  trouble- 
some. The  headache,  dull  and  throbbing  in  character,  increased  to 
such  an  extent  that  sleep  was  seriously  interfered  with  and  an  apathet- 
ic inertia  developed,  in  marked  contrast  to  the  patient's  former  cheer- 
ful bearing.  There  was  sweating  at  night  occasionally  and  the  tem- 
perature range  was  higher.  The  urine,  loaded  with  urates,  showed  a 
partial  reduction  of  Fehling's  solution,  evident  only  after  the  specimen 
stood  for  some  time  after  boiling,  or  if  the  boiling  was  prolonged. 

A  careful  physical  examination  made  on  the  i6th  of  May 
revealed  no  new  fact  of  importance.  The  headaches  increased 
till  even  hypodermics  of  morphine  gave  only  partial  relief.  The 
ocular  fundi  showed  no  change,  except  perhaps  slight  engorgement 
of  the  veins.  On  two  or  three  occasions  there  was  vomiting  without 
much  nausea  but  accompanied  by  flatulence.  On  the  25th  of  May  the 
headache  was  terribly  severe  and  there  was  slight  delirium.  On  the 
26th  he  had  slept  better  and  the  headache  was  less  and  this  improve- 
ment continued  the  day  following.  Some  intracranial  lesion  that 
might  call  for  operative  interference  was  feared,  and  in  spite  of  the  im- 
provement of  the  patient's  condition,  it  was  thought  best  to  place 
him  under  surgical  care.  He  was  accordingly  admitted  to  the  Royal 
Victoria  Hospital  on  the  28th  of  May,  1901,  under  the  care  of  Dr. 
James  Bell,  to  whom  I  owe  the  following  notes. 

The  patient  was  then  described  as  a  fairly  well  nourished  man 
with  flushed  cheeks  and  flabby  muscles.  The  obvious  lesions  were, 
three  linear  scars,  each  about  two  inches  long,  on  the  left  lower  limb ; 
one  about  four  inches  above  the  external  malleolus,  another  on  the 
external  surface  of  the  thigh  about  three  inches  above  the  popliteal 
space,  and  a  third  over  the  great  trochanter.  Kach  of  these  had 
small  sinuses  accompanying  it,  which  discharged  a  thin,  yellowish 
sero-pus.  There  was  also  a  small  sinus  over  the  frontal  bone  just  above 
the  glabella,  discharging  a  similar  scro-pus.  He  complained  a  great 
deal  of  headache,  generalized,  but  had  no  local  pain  elsewhere.  His 
temperature  ran  up  from  day  to  day  to  100°  F.  There  was  no  evi- 
dence of  anything  abnormal  elsewhere,  but  he  had  .8  of  1%  of  sugar  in 
the  urine.     The  sinuses  were  curetted. 

The  Glanders  Bacillus  was  demonstrated  by  Dr.  Archibald  and 
later  by  Dr.  Keenan  in  the  discharge  from  the  above-mentioned 
sinuses  by  culture  and  by  inoculation  of   guineapigs,  the   practically 
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pathognomonic  testicular  swelling  being  obtained.  The  same  results 
were  obtained  repeatedly  in  the  subsequent  history  of  the  case, 
whenever  a  new  lesion  was  dealt  with. 

The  exclusion  of  sugar  and  starch  from  his  diet  caused  the  disap- 
pearance of  the  sugar  from  his  urine  in  a  few  days  and,  although  after  a 
short  time  ordinary  diet  was  allowed,  the  urine  remained  free  from 
sugar,  with  the  exception  of  short  periods  of  recurrence  from  time  to 
time. 

On  the  2oth  of  June  a  small  soft  nodule  was  discovered  on  the 
occiput.  It  was  painless  and  about  the  size  of  a  pigeon's  egg.  By 
the  2oth  of  July  this  had  developed  to  the  size  of  a  hen's  egg,  but  was 
still  neither  painful  nor  tender.  A  small,  soft,  tender  spot  had  appeared 
on  the  outer  side  of  the  right  leg  and  both  these  lesions  were  incised 
and   curetted. 

The  patient  was  discharged  on  the  2  ist  of  vSeptember,  1901,  with 
all  the  old  sinuses  healed,  but  with  still  some  discharge  from  the  occi- 
pital abscess  and  the  one  over  the  fibula.  He  was  then  comparatively 
free  from  headache  and  weighed  147  lbs.  His  appetite  was  excellent 
and  he  could  get  about  fairly  well  on  crutches,  which  were  necessitated 
bv  contracture  of  the  old  lesion  in  the  left  hamstring  muscles. 

Contrary  to  advice  he  moved  about  a  great  deal  and  even  did 
some  light  work.  Two  weeks  after  leaving  the  Hospital  the  urine 
was  of  normal  amount  and  did  not  reduce  Fehling's,  but  the  nearly 
healed  occipital  wound  began  to  break  down,  and  soon  pressure  on  a 
spot  in  front  and  to  the  right  of  the  occiput  caused  thin  pus  and 
broken  down  tissue  to  exude  from  the  cranial  opening.  Headache 
became  more  troublesome  and  the  afternoon  temperature  had  a 
slightlv  higher  range.  A  focus  outside  the  left  tibia,  at  about  its  mid- 
dle, required  opening  on  the  9th  of  October.  The  old  foci  in  the  left 
leg  alternately  improved  and  broke  down.  On  the  whole  those 
opposite  the  tibia  were  most  incorrigible.  The  cranial  wound  became 
deeper  and  burrowed  beneath  the  skull.  The  discharge  from  it  con- 
sisted principally  of  curdy,  sloughy,  yellowish  material,  not  readily 
removed  from  the  wound,  with  some  admixture  of  thin,  turbid 
fluid.  On  the  21st  of  October  and  on  the  4th  of  November  several 
pieces  of  dead  bone  that  had  been  recognized  as  necrosed  for  some 
days  previously,  the  largest  measuring  15  x  5  x  5mm.,  were  removed 
from  the  cranial  opening.  Dressings  of  this  focus  were  painless.  Cer- 
ebral pulsation  was  seen  at  times  at  the  bottom  of  the  cranial  wound, 
but  the  lesion  appeared  to  be  entirely  extradural. 

Headache,  chiefly  frontal,  was  almost  constantly  present,  pain 
and  heaviness  in  the  eyes  were  of  frequent  occurrence,  and  pain  and 
tenderness  in  the  jaws  on  closing  the  teeth  were  occasional  symptoms. 
At  first  the  headache  seemed  to  diminish  when  it  was  possible  to  cleai 
away  very  thoroughly  all  sloughy  material  from  the  cranial  lesion,  but 
after  December  1901  such  temporary  improvement  did  not  occur. 
The  afternoon  temperature,  wliich  was  generally  the  highest,  ranged 
from  normal  to  2°  higher. 

Although  the  damage  to  the  skull  and  the  burrowing  beneath  it 
kept  extending  locally,  the  patient  persisted  in  getting  up  at  4.30  a.m. 
to  do  chores,  and  was  usuallv  out   in   the  woods  half  the  day,  super- 
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intending  the  getting  out  of  cord-wood  and  making  a  road  for  the 
teams  through  the  woods. 

In  January  1902  one  of  the  posterior  cervical  glands  on  the  left 
side  became  enlarged.  Later  (February)  it  broke  down  and  a  few 
glands  near  it  were  also  slightly  enlarged. 

On  the  2oth  of  February,  1902,  the  patient's  condition  was  thus 
described.  His  color  was  good,  but  nutrition  was  rather  poor.  His 
complaints  were  chiefly  of  frontal  headache  and  pain  through  the  eyes, 
worse  at  night,  when  he  slept  but  poorly,  though  drowsy  by  day. 
Below  and  behind  the  left  mastoid  was  a  softened  swelling  1 1^  inches  in 
its  greatest  diameter,  due  to  a  breaking-down  gland.  The  daily  amount 
of  urine  had  frequently  exceeded  60  ounces,  its  specific  gravity  was 
1025  and  Fehling's  was  readily  reduced.  The  sinuses  in  the  left  leg 
were  practically  healed.  The  temperature  was  mildly  hectic.  Just  in 
front  of  the  external  occipital  protuberance  was  an  opening  through 
the  skull,  beneath  which  extended  sinuses  partly  filled  with  sloughy 
material  and  burrowing  in  various  directions.  The  longest  of  the 
tracks  extended  about  13^2  inches  beneath  the  skull.  Foci  of  necrotic 
bone  could  be  felt  on  passing  a  probe  forward  for  an  inch  beneath  the 
skull.  The  dura  seemed  intact.  In  front  and  to  the  left  of  the 
cranial  wound  was  a  boggy  swelling  of  the  scalp,  3  inches  in  dia- 
meter, pressure  on  which  caused  a  little  thin  turbid  pus  to  exude  into 
the  Vv'ound.  A  similar  smaller  swelling  of  the  scalp  was  present  behind 
and  to  the  left  of  this  opening,  but  no  fluid  exuded  on  pressure.  These 
swellings  were  not  accompanied  by  redness  or  heat  of  the  parts. 

In  view  of  the  extension  of  the  intracranial  mischief  and  the 
increasing  constitutional  disturbance,  he  was  sent  back  to  Montreal 
on  February  21st,  1902.  Dr.  Bell  has  furnished  me  with  the  follow- 
ing account  of  his  final  stay  in  the  Hospital. 

He  was  readmitted  on  the  24th  of  February,  1902,  with  a  dis- 
charging sinus  over  the  occiput  and  another  over  the  left  fibula  and  a 
recent  lesion  in  the  form  of  a  swollen  lymphatic  gland  on  the  back  of 
the  neck,  which  latter  lesion  had  been  developing  about  five  weeks. 
It  Vv'as  about  the  size  of  a  hen's  egg,  hard,  swollen,  and  not  tender 
on  pressure.  The  urine  was  quite  normal.  Headache  was  the  chief 
complaint. 

On  the  27th  of  February  the  opening  in  the  occipital  region  of 
the  skull  was  enlarged  with  rongeur  forceps  and  a  quantity  of  cauli- 
flower-like granulomatous  tissue  curetted  away.  This  tissue  had  the 
appearance  and  consistence  of  brain  substance.  The  suppurating 
gland  in  the  neck  was  incised,  a  smaller  gland  in  the  same  neighbor- 
hood removed  en  masse  and  the  old  sinus  on  the  leg  curetted.  On 
March  17th  the  urine  again  contained  sugar.  Later  a  gland  in  Scarpa's 
space  suppurated  and  was  incised.  The  patient  gradually  failed  in 
health  and  strength,  a  painless  enlargement  of  the  liver  developed 
and  he  died  on  the  ist  of  September  1902,  having  become  comatose  a 
few  hours  ante  mortem. 

Autopsy. — I  am  indebted  to  Prof.  Adami  and  to  Dr.  A.  G.  Ni- 
cholls  for  the  report  of  the  autopsy  made  by  the  latter,  which,  as  it  had 
to  be  performed  in  half  an  hour,  was  necessarily  incomplete,  the  tho- 
racic organs  not  being  examined. 
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The  site  of  operation  on  the  Skull  was  marked  by  an  irregular 
opening  through  the  left  side  of  the  calvarium.  At  this  point  the 
inner  table  of  the  skull  was  eroded  over  an  area  the  size  of  a  cent. 
The  eavity  contained  soft  pus.  Between  the  dura  and  the  bone  was  a 
flattened,  irregularly  oval  mass,  measuring  8x6  cm.  and  consisting 
of  firm,  inspissated' pus  of  a  yellowish-white  color  and  rather  fibrin- 
nous  appearance.  On  peeling  it  off  from  the  dura,  which  was  readily 
done,  tlie  latter  was  found  to  be  congested  and  covered  with  delicate 
fibrin.  The  pia-arachnoid  was  slightly  turbid.  The  mass  pressed 
upon  the  left  occipital  lobe,  which  was  considerably  indented.  The 
Brain  was  otherwise  normal  and  weighed  1375  grams. 

The  Stomach  was  small  and  its  mucosa  injected.  The  small 
gut  was  normal.  The  large  intestine  had  its  mucous  membrane 
swollen  and  fiercely  reddened  from  colitis. 

The  Spleen  was  very  large,  weighing  620  grams,  and  rather  soft. 
Its  capsule  was  tense,  dark  red,  and  covered  in  places  with  adherent 
fibrinous  Ivmph.  Here  and  there  on  the  surface  were  a  few  yellow 
elevations  of  dry,  fibrino-purulent  material  the  size  of  a  dry  pea.  On 
section  the  organ  was  intensely  reddened  and  thickly  studded  with 
abscesses  varying  in  size  from  a  pin's  head  to  a  filbert.  The  abscesses 
contained  thick,  vellowish-white  pus  and  were  lined  by  pyogenic  mem- 
brane, pointing  to  a  condition  of  some  standing.  The  spleen  was  very 
pulpy  and  showed  numerous  gelatinous-looking  spots  which  with 
iodine  gave  the  amyloid  reaction. 

The  Pancreas  was  of  normal  size,  well  lobulated,  of  opaque  white 
color.  In  the  terminal  third  was  a  small  area  the  size  of  a  dry  pea 
of  a  pale  green  color  and  with  a  coarse  soft  gelatinous  appearance,  not 
unlike    soft   potash    soap. 

The  Liver  was  very  large,  measuring  ,^0 cm. transversely  by  27  cm. 
vertically  by  12  cm.  from  before  backward,  and  weighing  3975  grams. 
The  surface'  was  covered  with  fibrinous  lymph  as  well  as  some  more 
plastic  material  between  the  capsule  and  the  diaphragm.  Between 
the  right  lobe  and  the  diaphragm  lay  an  inspissated  mass  of  pus  not 
unlike  that  on  the  dura.  It  was  the 'size  of  a  walnut  and  indented  the 
liver.  There  was  a  similar  small  mass  on  the  under  surface  near  the 
edge  of  the  left  lobe.  On  section  the  liver  was  of  gray  color  with 
yellower  patches  and  showed  the  amyloid  reaction.  On  the  left  side 
of  the  left  lobe  there  was  an  opaque  white,  wedge-shaped  area.  In 
other  parts  there  was  a  more  diffuse  purulent  infiltration,  apparently 
following  the  vessels.  This  was  marked  in  the  left  lobe  near  the 
upper  surface.  The  glands  of  the  hilus  were  swollen  and  reddened. 
The  main  branch  of  the  portal  vein  was  free  from  change. 

The  Kidneys  were  large,  especially  the  left.  The  capsule  peeled  off 
readily  leaving  a  smooth  surface.  On  section  the  cortex  was  swollen, 
very  pale  and  cloudv  and  the  glomeruli  injected.  Amyloid  disease 
was  not  demonstrated  and  no  abscesses  were  found  microscopically 
in  the  kidnevs.  The  condition  resembled  somewhat  acute  or  sub- 
acute parenchymatous  degeneration. 

The  SuPRARENALS  were  enlarged.  Microscopic  examination 
showed  advanced  amyloid  change  with  small  collections  of  leucocytes 
towards  the  centre. 
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Anatomical  Diagnosis:  —  Chronic  Glanders;  Multiple  ab- 
scesses IN  glands,  muscles,  spleen,  lungs  and  liver;  Chronic 
local  granuloma  of  the  dura  mater;  compression  of  the  brain; 
Amyloid  disease;  Acute  fibrinous  perihepatitis  and  peri- 
splenitis; Portal  pylephlebitis;  Acute  colitis;  Chronic  Paren- 
chymatous with  early  Interstitial  Nephritis. 

Microscopical  Examination. — Films  made  from  the  pus  of  the 
liver  and  spleen  showed  slender  bacilli,  occasionally  curved,  lying 
in  pairs.  They  stained  irregularly,  were  negative  to  Gram's  stain  and 
resembled  exactly  the  Bacillus  Mallei.  No  pyogenic  cocci  were  found. 
Owing  to  a  mistake  through  which  the  organs  were  placed  immediately 
in  a  weak  formalin  solution,  cultures  could  not  be  made. 

The  small  Bowel  showed  only  moderate  fulness  of  its  vessels. 
The  large  bowel  was  more  definitely  congested  and  its  glandular 
epithelium  stained  rather  poorly. 

The  IvivER  presented  very  extensive  congestion,  most  marked 
around  small,  scattered  abscesses  which  contained  necrotic  material, 
but  no  great  accumulation  of  leucocytes.*  There  was  also  noted 
slight  general  increase  of  fibrous  tissue,  with  areas  here  and  there  of 
more  marked  fibrosis  about  the  portal  system  and  occasional 
areas  of  acute  infiltration  with  small  (plasma)  cells.  The  endothelial 
cells  of  the  portal  capillaries  were  in  places  markedly  enlarged.  The 
blood  in  the  vessels  showed  evidence  of  leucocytosis.  Amyloid 
disease  was  shown  in  some  regions.  Sections  through  a  gumma-like,  in- 
spissated, cheesy  mass  situated  just  beneath  Glisson's  capsule  showed 
this  to  consist  of  a  granular  material  presenting  in  places  shadowy 
outlines  suggestive  of  leucocytes  that  had  lost  their  nuclei.  Other- 
wise it  was  structureless.  Apparently  it  was  surrounded  on  all  sides 
by  a  fibrous  capsule,  and  its  general  appearance  suggested  that  pro- 
bably the  mass,  originally  forming  in  the  liver  substance,  had 
reached  the  surface  by  extension  and  destruction  of  the  liver 
cells.  In  at  least  two  places  fairly  vascular  fibrous  tissue  was 
seen  extending  from  the  fibrous  capsule  surrounding  this  mass  into  its 
interior;  but,  although  the  appearance  thus  presented  was  strongly 
suggestive  of  organization  going  on  in  the  gumma-like  mass,  it  was  not 
possible  definitely  to  exclude  the  possibility  that  this  ingrowing 
fibrous  tissue  might  have  been  the  remains  of  portal  systems  which 
had  persisted  after  atrophy  of  the  liver  cells.  Films  made  from 
scrapings  of  this  cheesy  material  showed  short,  stout  bacilli  corres- 
ponding in  their  morphology  and  staining  reactions  to  the  bacillus 
mallei,  as  did  necrotic  material  obtained  from  the  spleen.  Attempts 
were  also  made  to  stain  the  bacilli  in  sections,  and  some  bodies  re- 
sembling the  bacilli  found  in  the  films  were  seen,  but  the  staining  of 
the  bacilli  in  the  tissues  was  very  unsatisfactory,  possibly  owing 
in  part  to  the  fact  that  the  tissues  had  been  kept  for  nearly  3  years 
before  the  attempt  was  made. 

The  Pancreas  showed  .some  congestion,  with  evidence  of  intra- 

*This  apparent  scantiness  of  leucocytes  was  doubtless  due  to  their  having  un- 
dergone chromatolysis  and  degeneration.  Evidence  of  chromatoly.sis  was  seen  in 
most  of  the  other  organs,  which  showed  in  the  region  of  the  lesions  deeply  staining 
nuclear  debris. 
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vascular  leucncylosis.  Under  the  microscope  its  lobulation  appeared 
relatively  indistinct  and  its  cells  stained  rather  badlv.  There  was  no 
fibrosis,  the  Islands  of  Langerhans  were  numerous  and  appeared  free 
from  morbid  change,  and  no  focal  small  celled  accumulations  were 
visible,  llnfortunately  the  small  nodule  resembling  potash  soap  was 
not  saved  for  microscopic  examination. 

The  Spleen  had  the  walls  of  its  sinuses  thickened  and  the  sinuses 
themselves  moderately  full  of  blood.  There  was  well  marked  amyloid 
disease  affecting  almost  exclusively  the  Malpighian  bodies  and  ne- 
crotic foci  with  poorly  staining  contents  were  seen,  similar  to  those 
present  in   the  liver. 

The  Kidneys  showed  chronic  parenchymatous  nephritis  of 
moderate  degree,  the  lumina  of  the  tubules  being  large  and  their 
epithelium  somewhat  flattened.  In  addition  there  were  areas  of  very 
pronounced  congestion  in  the  cortex  and  some  early  interstitial  change 
was  seen  extending  inwards  from  the  capsule.  Here  and  there,  in  the 
outer  part  of  the  cortex  particularly,  were  small,  rather  well-defined 
areas  of  focal,  small  celled  infiltration  around  some  of  the  veins. 

The  Adrenals  showed  some  fulness  of  the  vessels  and  intravas- 
cular leucocytosis.  In  the  medulla  were  small  focal  accumulations 
of  small  round  cells,  chiefly  perivascular.  One  vein  of  considerable 
size  was  completely  ringed  with  such  an  accumulation.  There  was 
marked  amyloid  change,  almost  entirely  confined  to  the  cortex. 

Of  the  Lungs  small  pieces  only  were  obtained  for  microscopic 
examination.  There  were  in  the  neighborhood  of  the  bronchi  and 
the  vessels  scattered  small  areas  of  consolidation.  In  parts  the  alveolar 
boundaries  were  indistinguishable  and  the  exudation  stained  poorly, 
resembling  abscesses.  The  microscopic  appearances  varied  con- 
siderably, however,  in  different  sections.  In  one  section  some  emphy- 
sema was  practically  the  only  abnormality.  In  other  sections  a 
condition  of  pneumonia  was  evident.  The  alveoli  in  groups  were 
filled  with  round  cells  of  varying  size,  the  smaller  of  which  appeared  to 
be  leucocytes  and  the  larger  epithelioid  cells,  but  there  was  no  clear 
evidence  of  the  presence  of  fibrin.  The  vessels  were  congested.  Here 
and  there  the  alveoli  contained  air.  Some  of  the  alveoli  contained 
abimdant  red  corpuscles  mingled  with  the  round  cells,  but  in  most  of 
the  alveoli  red  cells  were  characteristically  rare.  The  condition  was 
one  of  incomplete  hepatisation,  apparently  rapidly  advancing  and 
fairly  early.  In  other  places  the  appearances  were  suggestive  of  an 
ordinary  tubercular  broncho-pneumonia,  though  no  giant  cells  were 
seen. 

Among  the  chief  points  of  interest  in  this  case  are  the  following: 

1.  The  scantiness  of  the  rash,  its  slow  evolution  and  its  refrac- 
toriness to  treatment,  may  be  noticed  ;  also  the  peculiar  white  urticaria- 
like oedema  which  developed  around  the  lesions.  A  similar  white 
areola  surrounding  the  skin  lesions  is  described  in  Banks's  case,  in 
which  it  was  still  noticeable  at  i)ost  mortem,  though  in  the  present 
case  it  was  transient.  Suppuration  in  a  blistered  area,  which  occurred 
early  in  the  present  case,  was  noticed  as  an  initial  feature  in  lons's. 

2.  As  regards  the  DEEPER  lesions  three  facts  may  be  noted, 
(a)  Their   resemblance   to    gummata.     In    the   lesions   opened   at 


lO 


A  Study  of  Chronic  Glanders  in  Man 


an  early  period  in  their  development  the  essential  process  was 
apparently  one  of  breaking  down  and  liquefaction  of  tissue,*  though 
secondary  suppuration  occurred.  This  pus-formation  could  not, 
moreover,  have  been  due  to  a  mixed  infection  following  operation ;  for 
in  the  first  focus  opened,  the  development  of  which  had  been  slow, 
aspiration  demonstrated  muco-pus  before  any  incision  was  made. 
Also,  stained  coverglass  preparations  failed  to  show  any  micro-organ- 
isms in  such  pus,  and  the  Bacillus  Mallei  was  the  sole  organism  found 
in  the  pysemic  abscesses  discovered  at  post  mortem.  The  cheesy, 
necrotic  tissue  which  formed  within  the  skull  was  very  similar  in 
appearance  to  a  broken  down  gumma. 

(b)  The  alternation  of  periods  of   slow,   tedious,  local 

IMPROVEMENT  W'lTH  RAPID  NECROSIS  OF  TISSUE.  At  times  loss  of 
tissue  would  occur,  apparently  within  48  hours,  which  six  weeks 
time  would  not  repair.  Antiseptics  seemed  utterly  unable  to  prevent 
or  control  these  rapid  extensions  of  the  ulcerative  process,  which  oc- 
curred even  when  drainage  was  of  the  freest. 

(c)  The  ABSENCE  OF  ANY  MARKED  TENDENCY  TO  MIXED  INFEC- 
TION. Cultures,  taken  by  Dr.  Archibald  from  a  focus  that  had  been 
opened  months  before,  showed  only  glanders  bacilli  and  no  other  bac- 
teria were  found  in  any  of  the  lesions  at  post  mortem.  Where  other 
germs  were  found  with  the  Bacillus  Mallei,  this  was  probably  due  to 
an  admixture  with  skin  bacteria. 

3.  The  EXCEEDINGLY  CHRONIC  COURSE  OF  THE  DISEASE.  It  is 
certain  that  the  disease  lasted  20  months,  and  one  or  two  facts  hint 
at  the  possibiHty  of  even  longer  duration.  It  is  suggestive  that  the 
attack  of  so-called  rheumatism,  from  which  the  patient  suffered  three 
years  before  the  onset  of  the  final  illness,  affected  chiefly  the  outer  and 
upper  part  of  the  left  thigh,  i.e.  the  very  region  where  the  large  focus 
developed  which  first  required  operation.  In  view  of  the  subsequent 
course  of  events,  too,  it  may  be  doubted  whether  the  inflammatory 
focus  which  developed  over  the  right  olecranon  in  the  Spring  of  1900, 
was  really  an  ordinary  bursitis,  as  it  was  considered  at  the  time.  Such 
a  period  of  comparative  latency  is  by  no  means  incompatible  with  what 
is  known  of  this  disease  as  it  affects  horses,  and  later  in  this  paper  facts 
regarding  latent  human  glanders  will  be  adduced. 

4.  The  SIMILARITY  OF  THE  DISEASE  TO  A  CHRONIC  SEPTICO-PY^- 
MIA  caused  by  other  organisms. 

5.  The  MODE  OF  EXTENSION  OF  THE  DISEASE  was  here  in  part  by 
the  blood  and  in  part  by  the  lymphatics.  The  disease  spread,  however, 
more  by  the  blood  stream  than  by  the  lymph  channels. 

6.  The  DEGREE  OF  CONTAGION.  As  is  almost  invariably  the  rule, 
the  disease  was  contracted  from  horses.  In  this  instance  association 
with  the  diseased  animals  was  prolonged  to  between  three  and  four 
years  before  definite  symptoms  of  the  disease  developed.  The  fact 
that  no  other  human  cases  developed  among  the  men  associated  with 


*  No  doubt  in  these  cases  suppuration  occurred 'at  first,  and  liquefactive  ne- 
crosis came  on  secondarily  in  the  pent-up  purulent '  exudate.  After  opening  the 
focus,  the  secretions  discharj^ed  externally  before  much  liquefactive  necrosis  had 
time  to  take  place  in  the  cellular  portion  of  the  exudate. 
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these  horses  suggests  that  tlu-  risk  for  contagion  for  human  beings 
is  but  shght. 

Two  occurrences  during  the  patient's  illness  are  worthy  of  note, 
though  no  stress  can  be  laid  on  them.  The  man  who  chiefly  looked 
after  the  patient's  horses  developed  a  pharyngitis  and  "  catarrh  "  with 
a  temperature  of  99°,  some  time  after  the  diseased  horses  were  killed, 
also  slight  enlargement  of  the  cervical  glands.  This  was  not  refractory 
to  treatment  and  in  1905  the  man  is  still  in  good  health.  Also  the 
patient's  mother-in-law,  who  lived  in  the  same  house  and  was  invalided, 
owing  to  myocarditis,  developed  during  the  first  spring  of  the  patient's 
illness  an  inflammatory  focus  over  one  of  the  condyles  of  the  humerus, 
which  proved  refractory  to  treatment  and  finally,  suppurating, 
required  incision.  Unfortunately  no  cultures  were  made  and  there 
was  no  bacteriological  examination  of  the  pus.  This  focus  healed 
promptly  and  no  others  developed.  She  died,  however,  a  few  months 
later,  apparently  of  myocarditis.  No  post  mortem  examination  was 
made. 

The  horses  seemed  to  contract  the  disease  more  readily.  The 
contagion,  originally  confined  to  one  animal,  gradually  spread  to  the 
other  horses  in  the  stable,  including  others  purchased  afterwards, 
until,  at  the  time  w'hen  attention  was  directed  to  the  horses  by  the 
development  of  the  human  case,  the  only  horses  free  from  the  disease 
were  two  that  had  been  purchased  but  a  few  months  before.  The 
horses  drank  from  a  common  drinking  tub  supplied  with  running 
water. 

Nasal  discharge  was  a  marked  feature  in  these  cases,  but  it  would 
seem  possible  that  horses  with  no  symptom  of  the  disease,  but  which 
react  to  mallein,  may  occasionally  communicate  the  disease  to  other 
animals.* 

7.  The  INTERMITTENT  GLYCOSURIA.  The  casc  in  this  respect 
seems  to  be  unique,  as  a  search  of  the  literature  fails  to  reveal  the 
occurrence  of  glycosuria  in  any  other  case.  Several  possible  ex- 
planations of  the  presence  of  this  symptom  may  be  offered.  Its  con- 
currence with  dyspeptic  symptoms  suggests  a  pancreatic  origin,  but 
no  lesion  was  found  in  this  organ  at  autopsy,  except  a  very  small  necro- 
tic focus.  The  fact  that  it  seemed  to  appear  at  the  same  time  as  the 
intracranial  lesion,  which  developed  till  at  post  mortem  a  large  mass 
was  found  compressing  the  occipital  lobe,  suggests  the  intracranial 
lesion  as  a  cavise.  The  extensive  changes,  evidently  of  considerable 
standing,  in  the  liver  point  to  a  possible  interference  with  the  gly- 
cogenic functions  of  the  liver.  The  fact  that  it  was  of  slight  degree  and 
inconstant  hints  that  it  may  have  been  toxic  in  origin,  analogous  to 
the  glycosuria  which  follows  the  administration  of  certain  drugs.  The 
question  of  its  causation  must  remain  an  open  one. 

8.  The     ABSENCE    THROUGHOUT    THE     DISEASE      OF      NASAL    AND 

PULMONARY    SYMPTOMS.     This,  thougli  in  marked  contrast  with  the 
prominence  of  these  symptoms  in  the  animals  from  which  the  disease 


*  Vide  Report  of  the  Departmental  Committee  appointed  by  the  Board  of 
Agriculture  of  Great  Britain  which  carried  out  investigations  during  1901-1902  to 
determine  this  mooted  question. 
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was  contracted,  is  no  uncommon  occurrence  in  human  glanders,  in 
which  cases,  as  here,  the  most  noticeable  feature  is  often  for  a  long 
time  muscular  abscesses.  It  is  interesting  to  find  that  although  no 
pulmonary  involvement  was  found  clinically,  even  in  the  terminal 
stages,  microscopic  examination  of  the  lungs  showed  them  to  be 
definitely  affected.  In  several  other  chronic  cases  pulmonary  lesions 
were  found  at  post  mortem  where  no  mention  is  made  of  pulmonary 
signs  clinically. 

9.  The  FAILURE  OF  THE  MallEin  REACTION.  This  is  a  notable 
feature  of  the  case.  Dr.  Rutherford  is  emphatic  regarding  the  relia- 
bility of  the  reaction  in  animals.  He  says:  "I  have  never  known  a 
case  of  glanders  to  fail  to  react  when  tested  for  the  first  time,  nor  have 
I  ever  known  an  animal  to  give  a  characteristic  reaction  to  the  mallein 
test  unless  it  was  infected  with  glanders." 

The  dose  of  Mallein  given  was  one-sixth  of  that  usually  employed 
for  a  horse,  which  is  i  c.c.  of  the  concentrated  Mallein  employed  in 
this  case.  Only  one  injection  was  given.  It  is  unfortunate  that  at  the 
time  of  injection  the  patient's  temperature  was  a  little  higher  than 
usual  (99!°),  but  this  is  not  a  sufficient  explanation  of  the  utter 
failure  of  the  reaction.  The  Mallein  was  obtained  from  a  reliable 
firm  and  the  directions  given  for  preparing  it  for  use  were  rigidly 
followed. 

A  possible  explanation  of  this  failure  may  be  given.  Bonome, 
in  treating  his  original  case,  found  repeatedly  that  a  dose  of  2  minims 
of  mallein  failed  to  produce  a  reaction,  even  before  the  patient  had 
become  habituated  to  the  treatment.  The  dose  employed  in  this  case 
was  only  23^2  minims,  as  at  that  time  the  writer  had  no  available  data 
as  to  dosage,  and  roughly  proportioned  the  dose  employed  to  the 
weight  of  the  man  relatively  to  the  weight  of  the  horse.  This  amount 
may  well  have  been  insufficient,  as  it  is  to  be  remembered  that  Bo- 
nome's  case  was  a  boy  of  16,  not  a  full-grown  man.  The  failure 
to  obtain  a  reaction  in  this  case  is  considered  to  be  due  to  uncertainty 
as  to  the  dose  necessary  to  produce  a  reaction  in  man,  of  a  product 
whose  strength,  even  for  testing  horses,  is  somewhat  uncertain. 

10.  The  DIFFICULTY  OF  DIAGNOSIS  FROM  CLINICAL  SIGNS  ALONE. 

Glanders  is,  like  others  of  the  infective  granulomata,  a  protean  dis- 
ease. We  have  a  good  example  of  this  fact  in  the  case  we  have  been 
considering,  as  the  man  and  the  animals  from  which  he  contracted  the 
disease  had  not  a  single  symptom  in  common. 

11.  As  to  TREATMENT,  a  life  of  quiet,  avoidance  of  exposure  to 
cold,  excision  of  foci  and  swabbing  of  the  lesions  with  pure  carbolic 
acid  appeared  to  be  the  measures  of  most  benefit  in  this  case.  Other 
antiseptics  than  carbolic  acid  seemed  to  do  no  good  whatever,  and 
internal  medication  was  of  no  value. 
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In  the  following  synopsis  the  cases,  in  which  an  effort  has  been 
made,  often  unsuccessfully  it  is  feared,  to  number  the  cases  in  approx- 
imate chronological  order  as  to  occurrence  or  publication,  are  divided 
into  three  groups: —  (A)  Cases  the  nature  of  which  was  proved  by 
isolation  of  B.  Mallei,  or  by  producing  characteristic  glanders  on  in- 
oculating a  donkey,  a  horse  or  a  male  guineapig.*  (B)  Cases  in 
which  the  diagnosis  of  glanders  is  regarded  as  fairly  certain,  though  the 
absolute  proof  of  bacteriological  or  animal  experiments  is  lacking. 
(C)  Cases  probably  glanders,  considered  available  for  statistical  pur- 
poses, though  the  available  records  of  them  are  imperfect.  Several 
of  these  doubtless  would  be  included  under  (A)  or  (B)  if  the  original 
reports  were  accessible. 

The  above  three  groups  include  all  the  cases  available  for  analy- 
tical purposes,  but  a  fourth  group,  (D).  comprises  cases  which  were 
reported  as  chronic  glanders,  and  indeed  may  have  been  so,  but  in 
which  the  records  leave  the  diagnosis  too  doubtful  to  permit  their  in- 
clusion for  statistical  purposes.  Under  (E)  is  a  list  of  some  chronic 
cases  of  which  the  writer  has  not  been  able  to  find  any  record  in  the 
literature  at  his  disposal,  save  the  bare  statement  that  they  have  been 
encountered. 

Finally,  it  cannot  be  claimed  that  the  list  of  cases  of  chronic 
glanders  here  synopsized  is  an  exhaustive  one.  Records  in  three 
languages  only  have  been  accessible,  and  even  these  imperfectly.  Rus- 
sia and  Cuba  alone,  perhaps  the  two  countries  in  which  glanders  is 
most  prevalent  at  the  present  day,  might  well  furnish  fifty  additional 
cases,  possibly  even  more. 

Moreover,  it  is  to  be  remembered  that  the  published  cases  of 
chronic  human  glanders  are  but  a  small  proportion  of  those  which 
have  been  correctly  diagnosed,  and  there  is  reason  to  fear  that  the  vast 
majority  of  cases  of  glanders  in  man  have  been  included  under  some 
other  heading  in  mortality  statistics. 

I  shall  feel  that  the  time  spent  in  ransacking  general  medical 
literature  to  collect  those  cases  will  not  have  been  spent  in  vain  if 
thereby  I  am  able  to  call  attention  to  the  fact  that  this  chronic  form  of 
the  disease  if  rare  is  nevertheless  sufficiently  frequent  to  deserve  more 
consideration  than  it  has  received  in  the  past,  when  attempting  to 
diagnose  obscure  ulcerative  and  granulomatous  conditions. 


*  Cases  due  to  or  responsible  for  other  human  cases  in  which  the  nature  of  the 
disease  was  proved  by  animal  inoculations  or  cultural  methods,  are  included  in  this 
group. 
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The  same  order  will  be  followed  in  considering  each  case,  namely : 

Case  Number, 

Physician  in  charge,  or  reporting  case, 

Reference, 

Occupation  of  patient. 

Age, 

Sex  (only  stated  if  patient  is  a  female), 

Symptoms  and  clinical  signs, 

Bacteriological  findings. 

Animal  inoculations, 

Treatment(  only  referred  when  some 

therapeutic    agent    was    used 

that    was    in    certain    cases 

thought  to  be  of  benefit), 
Duration, 
Result, 

Pathological  findings, 
Notanda. 

GROUP   A 

Cases  the  nature  of  which  was  proved  by  isolation  of  B.  Mallei, 
or  by  positive  results  on  inoculation  of  guineapigs,  donkeys  or  horses, 
— 6 1  cases. 

(3) — Travers's  ist  case.  Travers,  Inquiry  into  Constitutional  Irritation 
quoted  by  Elliotson,  Medico-Chirurgical,  Transactions,  XVI,  1830,  171. 

Veterinary  student,  injured  hand  dissecting  glandered  donkey.  Lymphangitis 
of  arm,  abscesses,  suppuration  in  lungs,  knee  joints  and  kidney;  hectic  fever.  Two 
donkeys — positive.     Duration  not  stated.     Died. 

One  of  the  first  human  cases  the  nature  of  which  was  clearly  proved  by  animal 
inoculation. 

(4) — Travers's  2nd  case.    Ibid. 

Coachman,  32,  inserted  chapped  thumb  into  glandered  horse's  nose.  Rigor, 
suppurative  lymphangitis,  submaxillary  and  inguinal  adenitis,  nasal  ulceration  and 
discharge,  emaciation,  relapse  after  apparent  cure.  Donkey — positive.  Incomplete 
after  lYi  years. 

Signs  of  local  infection  in  six  hours,  lymphangitis  4th  day. 

(34) — Anonymous.  Gaz.  des  Hopitaux,  Dec.  31,  1842,  translated  in  Lancet, 
1842-43,  I,  750. 

Stableman,  36,  cared  for  glandered  horses.  Coryza,  nasal  and  pharyngeal 
ulceration,  abscesses  all  over  body,  rigors,  pleurisy,  adenitis,  diarrhoea.  Dog  re- 
fractory; two  horses  inoculated  and  developed  glanders.  Mercurial  inunctions. 
Over  six  weeks.  Died.  Pleural  adhesions,  chest  wall  peif orated  by  abscesses,  liver 
and  spleen  enlarged,  involvement  of  frontal  and  sphenoidal  sinuses. 

Note  interesting  inoculation  of  another  horse  with  matter  from  small-pox  pus- 
tule with  negative  results.     Inoculation  of  urine  failed  to  give  glanders  to  horse. 

(4,5) — S6dillot.  Reported  to  Academy  of  Sciences  (Paris)  Oct.  11,  1847,  abstr. 
in  London  Med.  Times,  XVII,  1847-4S,   35. 

Soldier,  26,  groomed  several  glandered  horses.  Malaise,  'ague',  abscesses  of 
extremities,  cough,  diarrha-a,  caries  of  head  bones,  gangrenous  ulceration  of  throat 
and  larynx,  phlegmon.  Three  horses  inoculated  developed  glanders.  Two  years. 
Died.  Lobular  abscesses  of  lungs,  spleen,  liver;  ulceration  of  trachea,  purulent 
thrombosis  of  saphena  vein. 

Note  statement  that  the  unhealthy  aspect  assumed  by  the  wounds  of  several 
other  patients  when  washed  with  sponges  used  Vjy  this  patient,  cleared  up  all  doubt 
as  to  the  nature  and  contagious  character  of  the  disorder! 
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(50) — Richard  and  Foucher.     Archiv.  G<^n.  de  Med.,  XXVII,  1851,  411. 

Groom,  28,  cared  for  horse  with  glanders  dead  over  ten  years  previous  to 
onset  of  his  ilhiess.  Small  abscesses  near  anus,  multiple  swellings,  some  suppurating; 
sharp  pricking  pains  over  right  tibia  with  rose-red  papules  surrounded  by  yellowish 
urticarial  areola,  then  bullae  and  slight  gangrene.  Horse  inoculated  died  in  four  or 
five  days  without  cHnical  signs,  but  at  autopsy  showed  acute  pulmonary  and  nasal 
glanders.     Three  months.     Supposed  cure. 

Note  sequence  of  events  in  anterior  tibial  region. 

(76) — Anonymous,  abstracted  from  a  French  Journal  in  Lancet,  1865,  II,  248. 

Blacksmith,  sleeping  in  stable,  lost  horse  from  foetid  diarrhoea  without  charac- 
teristic symptoms.  He  developed  multiple  tumors,  pus  from  one  of  which  inoculated 
into  horse  and  donkey  was  positive.  Duration  not  stated.  Died.  Multiple  soft- 
ish  tumors  in  lungs  of  man  and  animals  inoculated. 

(85) — Gaujot,  from  Clement,  These  de  Paris,  1881,  quoted  by  Prieur,  Th^se  de 
Paris,  1898,  and  Remy,  Arch,  de  M^d.  Experimentale,  IX,  1897,  144,  &c. 

Blacksmith,  origin  of  disease  not  stated.  Multiple  abscesses  healing  and  re- 
lapsing. Guineapig — positive.  Thermocautery,  iodine  baths,  pure  phenol  to  lesions. 
Incomplete  in   19  months. 

An  interesting  forecast  of  Straus's  procedure,  guineapig  being  employed  for 
diagnostic  purposes. 

(90) — Lagrange.  Journ.  de  I'Anat.  et  de  la  Physiol.  1884,  No.  i,  24,  abstracted 
in  Jahrb,  des  gesammte  Med.,  1884,  I,  607. 

Dragoon,  22,  cared  for  glandered  horse  while  abrasion  of  little  finger.  Ab- 
scesses, swelling  of  knee  and  ankle,  chills,  nosebleed.  Donkey — positive.  Cauteri- 
zation, arm  amputated  after  generalization  of  poison. 

Incomplete:  duration  not  stated. 

(95) — Kernig.     Zeitschr.    f.  klin.  Med.,  XII,  1887,  191. 

Physician-pathologist,  thought  to  have  infected  old  dissection  wound  at  glan- 
ders autopsy.  Typhoid-like  attacks,  bronchitis,  dry  pleurisy,  multiple  abscesses, 
albuminuria.  B.  Mallei.  Guineapigs — positive.  Mercurial  inunctions.  Twenty 
months.     Died.     Lues,  amyloid  disease,  one  splenic  nodule,  lungs  negative. 

(96) — Bucquoy.  Gaz.  Hebd.  XXXV,  2,  1888,  abstr.  in  Schmidt's  Jahrb., 
CCXVIII,  140. 

Liveryman,  47,  had  dealings  with  glandered  horse.  Multiple  abscesses,  diar- 
rhoea, nasal  discharge,  tough  black  expectoration.  B.  Mallei  isolated.  Donkey — 
positive  at  autopsy.  Six  months.  Died.  Abscess  in  right  frontal  lobe  and  outside 
left  parietal  dura,  one  small  pulmonary  nodule. 

(97) — Proust.  Revue  d'Hygiene,  X,  1888,  12,  abstracted  in  Schmidt's  Jahrb., 
CCXIX,    197. 

Coachman,  cared  for  glandered  horse  while  slight  finger  wound.  Multiple  ab- 
scesses, nasal  discharge,  pharyngeal  ulceration,  diarrhoea.  B. Mallei.  Animal  ex- 
periments— positive.  Six  months.  Died.  Pulmonary  nodules,  infarcts  of  brain 
and  spleen. 

(100) — Gold's  I  St  case.  Berlin.klin.  Woch.,  1889,  Jahr  XXVI,  672,  also  Kemig's 
paper  above  quoted. 

Countryman,  30,  origin  of  disease  unknown,  Bronchitis,  foci  sometimes 
suppvirating  in  all  extremities.  Guineapigs — positive,  B.  Mallei  from  them.  Mer- 
curial inunctions,  opening  and  cauterization  of  sinuses.     Three  months. 

Definite  cure,  well  three  years  later.  Gold  had  24  previous  cases,  all  fatal.  He 
attributes  cure  exclusively  to  inunctions,  but  this  is  doubtful. 

(101) — Jakowski.  Ztschr.  f.  klin.  Med.,  XVIII,  1891,  559.  V.  also  Schmidt's 
Jahrb.  CCXXV,  135. 

Stable  boy,  19,  predecessor  likewise  had  glanders.  Chill,  pustules  on  thigh, mul- 
tiple abscesses;  relapse,  involvement  of  left  testis,  inguinal  adenitis.  B.  Mallei 
?ure  culture  from  freshly  opened  foci.  Guineapigs — positive.  Testis  removed, 
welve  months. 

Probable  cure;  well  six  months  later. 

(102) — Kondorski.  Vratch,  1891,  quoted  by  Remy,  Arch,  de  Med.  Exp^r.,  IX, 
1897,  144. 

Countryman  "contracted  glanders".  Multiple  abscesses,  fever,  emaciation. 
Guineapigs— positive,  from  them  B.  Mallei.  Mercurial  inunctions,  cauterization 
with  nitric  acid.     Two  months. 

Incomplete,  great  improvement.  Here  too,  energetic  local  measures  were  used 
in  addition  to  inunctions. 
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(103) — Besnier's  ist  case.  Ann.  de  Dermatol,  et  de  Syphilographie,  s6rie  3, 
II,  1891,  296. 

Stablehand,  25,  "contracted  glanders".  Cough,  night  sweats,  abscesses  of  arm, 
papulo-pustules  on  face  becoming  serpiginous  ulcers,  invasion  of  palate,  nose  and 
lacrymal  passages.  B.  Mallei.  Donkey — positive.  Antisyphilitic  treatment  use- 
less.    Five  years.     Died.     Kidneys  congested  and  lardaceous-  looking,  lungs  normal. 

(104) — Besnier's  2nd  case.      Ibid.,  serie  3,  III,  1892,  277. 

Man,  74,  denied  contact  with  glanders.  Obstinate  bronchitis,  watery  nasal 
discharge,  pustules  on  wine  colored  area  over  bridge  of  nose,  nasal  ulceration,  diar- 
rhoea, emaciation.  B.  Mallei.  Guineapigs — positive.  Ichthyol.  Twenty-seven 
months. 

Incomplete.     Mixed  infection. 

(105) — Hallepeau  and  Jeanselme.  Ann.de  Dermatol.et  de  Syphilographie,  serie 
3,  II,  1891,  273.      V.  also  Brit.  Journ,  of  Dermatol,  1893,  250. 

Carter,  24,  cared  for  glandered  horse.  Fever,  nasal  discharge,  joint  pains, 
multiple  stubborn  abscesses;  apparent  cure  three  years;  fresh  abscesses,  swelling  of 
lacrymal  sacs,  ulceration  of  nose,  palate  and  lips,  septum  perforated,  phlegmon  and 
pustules  of  face,  conjunctivitis,  diarrhoea,  jaundice,  albuminuria,  foetid  diarrhoea, 
ascites.  B.  Mallei.  Donkey  and  guineapigs — positive.  AntisyphiHtics  useless. 
Six  years.     Died. 

Three  years  latency ;  sometimes  mixed  infection  with  staphylococci,  sometimes 
pure  culture  B.  Mallei.     Mercurial  treatment  of  no  benefit. 

(106) — Hertel.     Charite-Annalen,  XVI,  1891,  268. 

Carter,  24,  father  dead  of  tuberculosis,  had  cervical  adenitis  since  childhood ; 
origin  of  glanders  not  stated.  Purpura,  swelling  of  Umbs  and  body,  laryngeal  and 
pulmonary  symptoms  with  tubercle  bacilli  in  sputum,  nosebleed,  double  otitis, 
general  phlegmon  spreading  from  left  ear.  Guineapigs  and  field  mice — positive  at 
autopsy  when  inoculated  with  pus  from  liver  abscess.  Three  months.  Died.  Au- 
topsy findings  complicated  with  those  of  tuberculosis. 

An  interesting  case  of  combined  infection  by  two  of  the  infective  granulomata. 

(107)— Gold's  2nd  case.     Berlin,  klin.  Woch.,  Jahr  XXVIII,  1891,  987. 

Peasant,  32,  origin  of  contagion  unknown.  Chills,  diarrhoea,  phlegmon  over 
malleolus,  bronchitis,  multiple  abscesses  of  extremities.  Guineapig — positive,  and 
from  it  B.  Mallei.  Mercurial  inunctions  and  local  surgical  measures  as  in  Gold's 
I  St  case.     Two  months. 

Probable  cure,  well  nearly  a  year  later.  This  second  successful  case  speaks  well 
for  Gold's  treatment. 

(108)— Neisser.     Berlin,  klin.  Woch.,  XLI,  Jahr  XXIX,  1892,  321. 

Stableman,  20,  cared  for  glandered  horse,  which  died  two  years  before  onset  of 
illness.  Conjunctivitis  from  sore  at  inner  angle  of  eye,  otitis  media,  nasal  discharge 
and  ulceration,  perforation  of  septum,  laryngeal  ulcer,  (suppurative)  adenitis,  serous 
pleurisy.  Guineapig — positive.  Potassium  Iodide.  Eye  healed  rapidly  under  tuber- 
culin.    Nineteen  months.     Incomplete. 

Note  the  apparent  two  years  incubation — doubtless  due  to  an  indefinite  onset 
followed  by  a  long  latent  period,  and  apparent  benefit  from  tuberculin. 

(109) — Pepper.     Trans.  Assoc,  of  Amer.  Physicians,  VII,  1892,  350. 

Physician,  did  experimental  work  with  material  from  human  glanders  while 
abrasion  of  hand.  After  seven  days  pimple  at  site  of  abrasion,  showing  bacilli 
when  excised.  Much  induration  later  about  incision  carried  through  seemingly 
sound  tissue.     Six  weeks.     Probable  cure,  well  some  months  later. 

This  case  shows  the  all-importance  of  prompt  radical  surgical  measures.  Note 
slowness  of  healing ;  incubation  seven  days.  In  view  of  direct  exposure  of  abrasion 
to  B.  Mallei  and  presence  of  bacilli  morphologically  identical  with  B.  Mallei  in  the 
lesion,  this  case  is  included  under  group  (A),  though  the  antiseptic  measures  at 
operation  had  killed  the  germs,  preventing  successful  cultural  and  inoculation 
experiments. 

(ill) — ^Tedeschi.     Virchow's  Archiv.,  CXXX,  1892,  361. 

Porter,  had  dealings  with  glanders,  multiple  abscesses,  necrosis  of  bones  above 
ankle,  nervous  symptoms.  B.  Mallei  pure  culture  at  autopsy.  Guineapigs — positive. 
Mercurial  inunctions  useless.  Over  seven  months.  Died.  Pus  collections  between 
dura  and  skull;  purulent  thrombi  in  sup.  long,  sinus;  osteomyelitis  in  left  tibia  and 
fibula;  pleural  adhesions,  liver  adherent  to  diaphragm,  parenchymatous  nephritis, 
splenic  abscesses. 

Note  combination  of  bone  and  meningeal  lesions. 
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(„2)-Mader.     Jahresb.  der  Krankenanstalt  Rudolfstiftung  inWien,  1891.  ab- 
stracted in  Centralblfklin.^^^^^^^^^  swellings  and 

SutSlaSr  iSeST?oci'we'rtocaST;\he''°cccu„ence  of  Ji,a.p,  stinging 
pain.     Two  and  a  half  years  stinring  pain  marking  onset  of  foci, 

thesiain  «oand  ahaU  years.^^^  ^,^  ^^^^^^^  ^^^  ,893,  abstr. in Ctbl.  t. inn.  Med., 
''''•  Man'  '^'irigin  ot  disease  unknown.     Multiple  abscesses  pus  in  left  elbow-joint, 

-Tir^^sii.- "v■;l\",^?,?r Ste  J^K^^^ 

3,  V,  1894,  562.  ^^^fc+ctf^fl      Multiole  small  abscesses,  nasal  ulceration. 

Man  22,  origin  of  disease  not  stated,     ivmitipie  bmaxi  aua     .,',.<  !„„„ 

t^n,^?."^S  «11  l,e°"aStcr  ii!  t%T="£ed  Sufes  V^^^yl 
venous  thrombosis.  ■,   ait     ,      vv    ,0^/1    v^t; 

unfortunately  incomplete.  . 

Sie'^'lX'.-af'purcSEtion's  a'^lfSemlfSc  infarcts,  calcified  encapsuled 

-■'t  cfnSn;cl^eTf-,:l?d?'=  mI^^^^^^^^^  «-b  tinte  patient 

had  been  ox-lierd  in  a  region  in  which  there  were  no  horses. 

L^Mfet'ltnltfnodergs  with  horses^  H^^^^^^ 
les  which  ulcerated  and  became  gangrenous  on  traninatisni. 
stiphylococcus  aureus.     Duration  and  result  not  stated. 

eroo',;r^dead\nhrSc  ie'pM.is,   ^any  broken  down  pulmonary  nodules 
showing^ty_pical^B.  M_alle^^cuUn_raViy.  ^^^^^^  ^^^^^^^^_  ^^^^_  ^^^_  ^^^^^   ^^   ,„„ 

=--^yl;cTar:H".^o7di?eVse^nM^  Chi,.,  p^^^^^^^^^^ 

St^rfaif  of  rh^^icfarw-Srielif  fn^/peS;S  'oT  knee  af d  died^  If  acute 

glanders      Potassium  iodide.     Six  months      Died 

f,°?-SScSe:'=lJr?SraXlSlVt''.t^'3.3.abstractedin  Rev. 

"■^  ltS\nd,'73','?/af?o^'^"Hh''g;lndered  horses.    Stubborn  ulcers  of  hand, 
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axillary  and  inguinal  adenitis.     Guineapig — positive.      Excisionof  ulcers,  thermo 
cautery,  mallein.     Eighteen  months.     Definite  cure,  well  20  months  after. 

Note  failure  of  mallein  reaction  ;  mallein  was  only  used  however  after  excision. 

(127) — Joubert.     Thfese  de  Paris,   1897. 

Horseflayer,  37,  scratched  finger  skinning  unknown  horse.  Lymphangitis, 
abscesses,  nosebleed,  slight  papular  eruption,  pleurisy,  bronchitis,  phlegmon  of 
extremities,  purpuric  spots  on  chest.  B.  Mallei.  Five  months.  Died.  Nodules  in 
spleen,  tubercles  and  abscesses  in  lungs. 

(128) — -R^my.     Archiv,  de  Med.  Experimentale,  IX,   1897,  144. 

Horseflayer,  42,  pricked  finger  skinning  horse.  Lymphangitis,  axillary  adenitis, 
abscess  of  calf.  B.  Mallei,  streptococci  and  staphylococci.  Guineapig — positive. 
Local  baths  of  iodine  and  potassium  iodide,  curetting,  zinc  chloride  i-io.  Fifteen 
months. 

Supposed  cure.     Incubation  four  days. 

(129) — Von  Strube.     Charite-Annalen,  1S97,  213. 

Stablehand,  26,  worked  among  glandered  horses.  Fever,  headache,  vomiting, 
inguinal  adenitis,  splenic  enlargement,  diarrhoea,  nosebleed;  convalescence,  ecchy- 
moses  on  eyehds,  fever,  general  adenitis,  facial  phlegmon,  discharge  and  ulcer- 
ation of  left  nostril,  nodules  on  forehead,  arms  and  chest,  nodules  about  right  testis. 
B.  Mallei.  Guineapig — positive.  Two  and  a  half  months.  Died.  Firm  nodules  in 
muscles,  internal  organs  unaffected, faucial  ulceration,  hepatitis,  splenic  enlargement. 

Note  attack  closely  resembling  typhoid  but  with  absence  of  Widal  and  pre- 
sence of  inguinal  adenitis,  also  unusual  firmness  of  muscle  foci  and  absence  of  in- 
volvement of  internal  organs. 

(130) — Marsh  and  Berry.     Trans.  Path.  Soc,  London,  XLIX,  1897-98,  20. 

Painter,  37,  under  treatment  for  syphilis  at  several  hospitals  during  16  years, 
origin  of  glanders  unknown.  Phlegmon  of  face,  gangrene  about  nose  and  forehead; 
nasal  discharge,  ulceration  of  hard  palate,  firm,  yellow,  papular  eruption,  perforation 
of  septum,  laryngeal  ulcer  above  cords.  Died.  Scarring  of  soft  palate,  nodule  in 
parietal  pleura,  firm  pulmonary  nodules,  mainly  superficial,  one  splenic  nodule. 

B.  Mallei  cultivated  at  autopsy. 

This  case  is  here  inserted  with  some  hesitation,  but  it  seems  probable  that  the 
symptoms  of  previous  '  syphilis '  were  in  large  part  due  to  glanders. 

(131 ) — Gourfein,  Marignac  and  Vallette.  Revue  M^dicale  de  la  Suisse  Romande, 
1898,  737.  Arch.  d'Ophthalmol,  1898,  699,  abstr.  in  Rev.  des  Sciences  M6d.,  1898, 
LII,  285. 

Country  girl,  aged  12.  Lacrymal  fistula  12  days  after  injury,  submaxillary  and 
preauricular  adenitis,  after  four  months  loss  of  sight  from  involvement  of  eye.  B. 
Mallei.     Guineapig — positive.     Over  four  months.     Died. 

Considered  tubercular  previous  to  animal  experiments;  the  presence  of  old 
glandular  scars  in  the  neck  suggests  a  much  longer  duration  than  four  months  or  a 
double  infection. 

(132) — Sharkey  and  Scott.     Lancet,  1898,  II,  306. 

Stablehand,  32,  in  charge  of  'healthy'  horse.  Tibial  periostitis,  emaciation, 
signs  at  base  of  right  lung,  farcy  buds,  phlegmon  of  right  face,  ulceration  of  nose  and 
palate.  B.  Mallei  (pure  culture).  Over  six  months.  Died.  Pea-sized  subpleural 
nodules,  a  few  shallow  non-indurated  stomach  ulcers,  spleen  enlarged. 

(133) — Rose  and  Sprawson.     Lancet,  1898,  II,  876 

Stableboy,  19,  cared  for  several  glandered  horses.  Stubborn  abscesses,  trans- 
ient coryza,  pharyngitis,  dead  bone  in  forehead.  B.  Mallei.  Guineapig — positive. 
Lesions  opened  up,  scraped  and  swabbed  with  hquid  phenol.  Seventeen  months. 
Supposed  cure. 

Note  benefit  from  application  of  liquid  phenol  to  lesions  when  thoroughly 
exposed. 

(134)^ — Emma    Musson.     Journ.   American  Med.  Assoc,  XXXIII,  1899,  1329. 

Married  woman,  54,  origin  of  disease  unknown.  Tonsillar  enlargement,  sub- 
maxillary and  cervical  adenitis  for  a  year,  walnut-sized  nodule  in  pharyngeal  vault, 
glosso-epiglottic  nodules,  inflammatory  uterine  polyp,  dysentery,  enlargement  of 
Hngual  tonsils,  left  axillary  and  right  inguinal  adenitis;  recurrence  in  throat  repeated- 
ly, abdominal  dropsy.  Guineapigs — positive  after  nearly  three  years,  from  them 
B. Mallei.  Great  improvement  from  removal  of  tonsils  and  pharyngeal  growth  and 
Pyoktannin,  one  per  cent ;  apparent  cure  after  removing  recurrent  growth,  thermo- 
catitery  and  pyoktannin.     Three  years.     Died. 
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First  considered  sarcoma  of  tonsils;  note  the  unusual  throat  symptoms,  dysen- 
tery and  uterine  nodule,  with  persistent  recurrence  in  throat  and  final  death. 

(135)— Batko's  ist  case.     VVien.  klin.  Woch.,  1S98,  953. 

Stableman,  30,  treated  glandered  horses.  Nodules  on  neck,  abscesses  in  neck, 
parotid  region  and  right  calf,  emaciation,  cough,  right  pleurisy,  enlargement  of 
lymph  glands,  liver  and  spleen,  laryngitis.  B.  Mallei.  Mallein  negative,  scraping 
foci,  thermocautery.     Over  one  year. 

Incomplete. 

(136)— Batkft's  2nd  case.     Ibid. 

Wife  of  (135),  aged  50,  dressed  husband's  abscesses.  Abscess  under  right  eye, 
fever,  despondency,  right  clavicular  ),lands  and  spleen  enlarged,  bronchitis.  B. 
Mallei.     Mallein  negative,  scraping  and  cauterising  foci.     Over  four  months. 

Incomplete. 

(137) — Batko's  3rd  case.     Ibid. 

Girl,  2,  rickety,  child  of  last  two,  probably  contracted  from  (135).  Nasal 
inflammation  and  discharge,  cervical  adenitis,  slight  emaciation.  Not  investigated 
bacteriologically.     Over  eleven  months. 

Incomplete. 

(138)— Batko's  4th  case.     Ibid. 

Girl,  4,  child  of  (135)  and  (136),  probably  contracted  from  (137).  Nasal  in- 
flammation and  discharge,  cervical  adenitis,  tran.sient  phlegmon  of  left  external  ear. 
Not  investigated  bacteriologically.     Over  three  months.     Incomplete. 

A  unique  series  showing  how  a  whole  family  may  be  infected  from  one  human 
case. 

(139) — Von  Baracz.     Virchow's  Archiv.,  CLIX,  1900,  490. 

Farmhand,  58,  contact  with  glanders  unknown.  Two  days  after  tooth  drawn 
swelling  of  the  eyes  with  nasal  and  aural  discharge,  submaxillary  adenitis;  apparent 
recovery  for  five  years  after  operation,  then  jaundice,  phlegmon  of  nose,  perforation  of 
septum,  ab.scesses,  diarrhoea,  amyloid  disea.se.  B.  Mallei.  Guinea[)ig — positive. 
Arsenic,  mercurial  inunctions  with  temporary  improvement.     Fifteen  years.     Died. 

Five  years  of  latency  and  long  duration  in  a  case  in  which  the  mucous  mem- 
branes were  affected  before  the  skin,  also  apparent  onset  two  days  after  drawing  of 
tooth  by  shoemaker. 

(140)— Van  de  Velde.  La  Belgique  Medicale,  Dec.  15,  1898,  abstr.  in  Baum- 
garten's  Jahrb.,  year  XV,  for  1899,  3.12. 

Child,  3,  played  about  smithy  contaminated  with  glanders.  Severe  anaemia, 
fever,  abscess  of  forehead,  nasal  discharge  and  ulceration,  gangrenous  ulcer  of  palate, 
parotid  and  submaxillary  adenitis.  Guineapigs — positive  (they  also  reacted  to 
mallein).     Duration  and  result  unstated. 

(141) — NicoUe  and  Dubos.  La  Presse  Medicale,  Oct.  18,  1902,  abstracted  in 
New  York  Med.  Record,  November  15th,  1902,  786. 

Farmer,  had  to  do  with  glandered  horses.  Stinging  pain  as  if  from  foreign  body 
in  eye  (none  seen),  tumors  near  jaw,  in  left  calf  and  elsewhere.  B.  Mallei.  Recur- 
rence after  extirpation  ;  rest,  forced  feeding,  etc.,  useless;  good  results  from  190 c.c. 
bovine  serum  in  two  and  a  half  months.  Nine  months.  Probable  cure,  well  six 
months  after. 

Note  favorable  result  attributed  to  bovine  blood  serum. 

(142)— -MacCallum.  Beitr.  z.  path.  Anat.  u.  allg.  Pathol.,  XXXI,  1902,  440,  abstr. 
in  Schmidt's  Jahrb.,  CCLXXVIII,   1903,  233. 

Pathological  assistant,  36,  pricked  thumb  with  syringe  containing  B.  Mallei. 
Double  pneumonia  and  pleurisy.  B.  Mallei  at  autopsy.  Two  months.  Died. 
Numerous  small  pulmonary  and  pleural  nodules,  also  in  spleen  and  kidney. 

(143) — Jenckel.     Deutsches  Ztschr.  f.  Chir.,  LXXVI,  1904,  130. 

Pathological  assistant  helped  at  human  glanders  autopsy  while  finger  wound. 
Lymphangitis  of  arm,  asthenia,  suppuration  of  epitrochlear  gland  with  limited 
phlegmon  about  lesion.  B.  Mallei  in  pure  culture.  Guineapig — positive.  Six 
weeks.     Definite  cure,  well  four  years  later. 

Incubation  seven  days;  numerous  previous  ordinary  wound  infections  had  never 
weakened  the  patient  to  a  similar  extent,  nor  had  they  ever  caused  suppuration  of 
epitrochlear  gland. 
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(144) — Zieler's  ist  case.     Ztschr.  f.  Hygiene,  XLV,  1903,  310. 

Stableman,  30,  contact  with  glanders  unknown.  Ulcers  in  mouth  and  nose, 
abscesses  on  cheek  and  extremities,  variable  painful  joint  swelUngs  (no  suppuration), 
fever,  fatal  lung  involvement,  considered  tubercular.  B.  Mallei.  Guineapig — positive. 
Thermocautery  healed  some  abscesses,  mallein  no  notable  results,  mercurial  inunc- 
tions.    Twenty-eight  months.     Died. 

Unfortunately  autopsy  findings  are  so  cursorily  mentioned  that  no  conclusion 
can  be  drawn  as  to  whether  final  pulmonary  involvement  was  tubercular  or  glander- 
ous; probably  it  was  the  latter.  Note  apparent  failure  of  mallein  reaction  and 
presence  of  virulent  B.  Mallei  in  mouth  after  lesions  there  healed. 

(145) — Zieler's  2nd  case.     Ibid. 

Man.no  known  contact  with  glanders.  Ulcer  of  right  lower  leg  leaving  radiating 
scar,  suppuration  of  right  submaxillary  lymph  glands,  mouth  ulcers,  perforation 
of  hard  palate,  right  lacrymal  fistula,  nasal  granulations,  emaciation,  transient  in- 
flammatory joint  swellings,  phlegmon  of  face,  destruction  of  upper  lip  and  end  of 
nose,  pustular  rash  about  face,  perforation  of  septum.  B.  Mallei.  Guineapig — 
positive.  Potassium  iodide  and  ung.  hydrarg.  useless ;  focus  excised  healed  prompt- 
ly. Thirty-five  months.  Died.  Caseation  in  gland  removed,  caseous  pulmo- 
nary nodules,  especially  near  pleura,  and  infarcts,  lungs  containing  only  B.  Mallei; 
liver  and  kidney  fatty,  mesenteric  glands  swollen. 

The  tubercular  appearance  of  the  lung  lesions  was  proved  bacteriologically 
to  be  glanderous. 

(146) — Zieler's  3rd  case.     Centralblatt  f.  Chir.,  March  26th,  1904,  362. 

Veterinary  student,  21,  dressed  abscess  for  glandered  horse  a  year  previous  to 
apparent  onset.  Abscesses  of  left  thigh,  occiput  and  arm,  dead  bone  in  head  of 
fibula  and  frontal  bone,  frontal  purulent  pachymeningitis  at  operation,  nasal  and 
laryngeal  catarrh,  cervical  adenitis.  B.  Mallei  in  pure  culture.  Animal  experiments 
— positive.     Over  eleven  months.     Probable  cure. 

Repeated  causeless  rises  of  temperature  two  years  after  apparent  recovery 
forbid  this  case  to  be  considered  a  definite  cure.  Note  relative  recovery  after 
operation  on  extradural  lesion. 

(147) — Stuart,  Annals  of  Surgery,  July  1904,  109. 

Female  physician  pathologist,  27,  did  autopsy  on  glandered  guineapig,  while 
a  small  wound  on  hand.  Severe  general  pains  especially  about  diaphragm,  abscesses, 
adenitis,  rigor,  purpuric  spots  on  back  and  abdomen.  B.  Mallei  in  pure  culture. 
Guineapig — positive.  Excision  of  foci  or  pure  phenol  to  swab  foci  and  to  prevent 
infection  of  incisions.  Sixteen  months.  Probable  cure,  well  several  months  later. 
Incubation  six  days. 

Note  satisfactory  results  from  excision  and  use  of  pure  phenol  on  lesions. 

(148) — Dupuy  and  Thiry.  Joum.de  Physiol,  etde  Pathol.  Gen.,  Ill,  231,  abstr. 
in  Baumgarten's  Jahrb.,  year  XVII,  for  1901,  264. 

Man,  cleaning  out  crib  of  his  glandered  horse,  wounded  finger.  Wound  infec- 
tion.     B.    Mallei.     Thirteen  injections  bovine  serum.     Six  months.  Supposed  cure. 

Recovery  attributed  to  bovine  serum,  but  the  case  was  a  relatively  mild  one. 

(150) —  Reyes,  Bartlett  and  Shattuck.  Wherry  on  Human  Glanders,  &c.,  Report 
No.  24,  United  States  Government  Laboratories — Biological  Laboratory. 

Clerk  and  liveryman,  38,  lost  several  horses  from  glanders.  Chills,  two  ab- 
scesses, general  papulo-vesicular  rash,  nasal  ulceration,  phlegmon  of  nose.  B.  Mallei 
in  pure  culture.  Guineapig — positive.  Nine  months.  Died.  Subpleural  tubercles 
in  pneumonic  areas,  liver  and  spleen  large. 

Reported  as  an  acute  case,  but  more  probably  chronic  with  a  final  acute  exacer- 
bation. 

(151) — ^Tait  and  Cheney.     California  Journ.  of  State  Medicine,  July  1905,  220. 

Farmer,  52,  origin  of  disease  not  stated.  Multiple  abscesses,  'colds',  final  acute 
pulmonary  infection.  B.  Mallei.  Inoculations — positive.  Four  and  a  half  years. 
Died. 

(152) — Lebredo.  Revista  de  Medicina  y  Chirugia,  Havana,  IX,  Nos.  16  and  17, 
abstr.  in  journ.  American  Med.  Assoc,  July  31st,  1905. 

Origin  of  disease  not  stated.  Multiple  abscesses,  suppurative  inguinal  adenitis. 
B.  Mallei.     Final  focus  excised.     Over  one  and  a  half  years.     Supposed  cure. 

(153) — Cope.     London  Veterinary  Record,  Aug.  19th,  1905,  143. 

Stableman,  45.  Employers  denied  glanders  among  horses,  but  four  were  in 
isolation  at  inquest.     No   known  abrasion;  ordinary  cold  and  aching  limbs,  nodule 
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and  phlegmon  of  leg,  weakness,  emaciation,  fever,  slight  abscesses  of  extremities  in- 
cluding knee-joint.  B.  Mallei.  Over  two  months.  Died.  Pea-sized  pulmonary 
nodules  especially  in  left  lower  lobe ;  signs  of  septicaemia. 

(154) — McCullough.     Unpublished  Canadian  case  in  Northwest  Territories. 

Man  contracted  glanders  from  his  work  horses;  50  abscesses  on  extremities 
opened  in  four  months.  Stated  recovery.  Died  of  'lung  trouble'  several  months 
later.  Diagnosis  verified  by  Dr.  Bell,  Government  Bacteriologist  for  Manitoba. 
Over  ten  months.     Died. 

Note  large  number  of  abscesses,  apparent  recovery,  death  from  what  was  pro- 
bably pulmonary  glanders. 

(155) — Robins  and  Bell.     Present  paper. 

Farmer,  46,  cared  for  glandered  horses  four  years.  Typhoid -like  onset  with  two 
acne-like  pustules  on  foreheai,  obstinate  multiple  abscesses  (of  lower  extremities), 
glycosuria,  submaxillary  and  cervical  adenitis,  caries  of  occipital  bone  with  extra- 
dural curdy  focus,  amyloid  disease,  pyamia.  B.  Mallei  in  pure  culture  from  focus 
opened  months  previously.  Guineapigs — positive.  Slitting  up  and  scraping  ab- 
scesses. Mallein  reaction  failed;  pure  phenol  to  one  developing  phlegmon  with  good 
effect.  Twenty  months.  Died.  Multiple  abscesses  in  spleen  and  liver,  scattered 
necrotic  small  pulmonary  consolidations,  granuloma  of  dura  compressing  left  occipi- 
tal lobe,  amyloid  disease,  acute  colitis,  acute  fibrinous  perihepatitis  and  perisplenitis, 
one  small  potash-soap-like  nodule  in  pancreas  . 

Note  glycosuria,  apparently  unique  in  the  history  of  glanders,  absence  of  tend- 
ency to  mixed  infection  and  failure  of  mallein  reaction.  Pure  phenol  was  the  most 
satisfactory  local  appUcation. 

GROUP   B 

Cases  considered  to  be  in  all  probability  glanders,  though  exper- 
imental proof,  as  in  group  A,  is  wanting. — 76  cases. 

(i) — Schilling.  Rust's  Magazin  f.  die  gesammte  Heilkunde,  XI,  1821,  480. 
Quoted  by  Elliotson,  Medico-Chirurgical  Transactions,  XVI,  1830,  171. 

Soldier,  34,  washed  noses  of  glandered  horses.  Rheumatic  pains,  phlegmon 
and  gangrene  of  face,  pustular  rash  on  forehead,  arms  and  legs;  offensive  nasal 
discharge.  Seven  weeks.  Died.  Gelatinous  masses  in  tissues  (thymus  region), 
abscesses  in  muscles. 

Generally  considered  the  first  indubitable  case  of  human  glanders  published. 

(2) — Weiss.     Ibid. 

Stableboy,  19,  cared  for  glandered  horses.  Suppurative  cervical  and  inguinal 
adenitis,  general  pustular  rash,  emaciation,  purulent  discharge  from  ulcerated  nares, 
melaena.     Several  weeks.     Died. 

(3) — Travers's  3rd  case.  Travers  Inquiry  into  Constitutional  Irritation,  quoted 
by  Elliotson,  ibid. 

Veterinary  surgeon,  inoculated  thumb  abrasion  dosing  glandered  horse.  Ab- 
scesses, suppurative  axillary  adenitis.  Blue  pill.  Duration  not  stated.  Supposed 
cure. 

(6) — Hart.   Quoting  Travers  on  Constitutional  Irritation  in  Lancet,  1830-31,  II, 

14- 

Blacksmith's  helper,  contact  with  glanders  not  stated.  General  symptoms, 
acute  rheumatism,  focus  on  nose,  nasal  discharge,  pustules  in  various  regions,  phleg- 
mon of  elbow.     Quinine.     Over  two  months.     Died.     Lungs  engorged  in  places. 

(8) — Eck.  Med.  Zeitung,  May  1837,  Nos.  18  and  19,  translated  in  Dublin 
Joum.  of  Med.  Science,  XII,  1838,  79. 

Lancer,  25,  cared  for  glandered  horses,  keeping  his  bread  in  manger.  'Ague', 
pains  in  extremities  and  boil-like  tumors,  some  suppurating;  delirium,  facial  spasm, 
coma.  Mercurial  inunctions  to  tumors.  Two  months.  Died.  Chocolate  fluid 
infiltrating  muscles,  two  superficial  pus  collections  in  brain. 

(9) — Hardwicke's  ist  case.  British  Ann.  of  Med.,  No.  7,  Feb.  17,  1837,  196, 
abstracted  in  Forbes'  Med.  Review,  XIII,  1842,  34. 

Patient  had  joint  pains,  inflammatory  foci  and  abscesses  of  extremities,  nasal 
involvement.     Over  four  months.     Died. 
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(lo) — Hardwicke's  2nd  case.     Ibid. 

Patient  had  inflammatory  foci  and  abscesses,  nasal  involvement.  Over  fourteen 
months.  Died.  One  of  Hardwicke's  cases  showed  at  autopsy  ulcers  in  trachea, 
larynx  and  epiglottis,  also  small  (superficial)  pulmonary  abscesses. 

(11) — Laugier.     Bull,  de  I'Acad.,  Sept.  15,  1839,  1037,  abstracted  in  ibid. 

Negro,  origin  of  disease  not  stated.  'Rheumatism',  numerous  abscesses  on 
extremities.  Over  five  months.  Sudden  death  when  apparently  convalescent. 
Nasal  mucosa  infiltrated  and  ulcerated  and  septum  perforated,  though  no  nasal 
symptoms  during  life. 

(12) — Velpeau  and  Bouillaud.  Bull,  de  I'Acad.  Roy.,  Dec.  15,  1841,  abstracted 
in  Forbes'  Med.  Review,  XIII,  1842,  538. 

Groom,  17,  cared  for  glandered  horse.  'SwelUng'  on  upper  chest,  facial 
phlegmon  and  slight  gangrene;  delirium,  pustular  rash  on  face  and  limbs,  abscesses 
right  forearm,  ulceration  of  nares  and  pharynx.     vSix  weeks.    Died. 

(13) — Wade.     Dublin  Med.  Press,  X,  1843,  67. 

Man,  50,  cut  thumb  while  skinning  glandered  horse.  Wovmd  infection,  epi- 
trochlear  and  axillary  adenitis.  Apparent  recovery;  sudden  sharp  pain  in  eyelid 
preceded  abscess  there ;  abscesses,  joint  inflammations,  phlegmon  of  nose,  nasal  dis- 
charge, pustules  on  head  and  face.     Over  two  months.     Died. 

Note  pain  in  eyelid,  probably  marking  onset  of  embolism  there. 

(14) — Tyrrell  and  Burgess.     Lancet,  1837-38,  I,  356. 

Groom,  33,  cared  for  glandered  horse  while  finger  abrasion.  Suppurative 
lymphangitis,  non-suppurating  nodules  in  left  leg,  severe  aching  pains  in  extremities, 
despondent,  hoarseness  and  cough.  Iodides.  Four  and  a  half  months.  Incom- 
plete. 

(19) — Heustis.     American  Joum.  of  Med.  Sciences,  XX,  1837,  347. 

Boy,  12,  said  to  have  cut  finger  assisting  at  autopsy  on  glandered  horse.  Pain- 
ful non-suppurative  swellings,  suppuration  in  ankle  joints,  pleurisy,  phlegmon  of 
face,  elbow  and  one  hand,  gangrene  of  lip,  farcy  buds  on  face  and  elbow ;  cough  pre- 
ceded and  accompanied  illness.     Ten  months.     Died. 

Probably  first  case  of  chronic  glanders  on  American  Continent.  Chronic  cough 
preceding  illness  suggests  either  combined  tuberculosis  and  glanders  or  a  longer 
duration  of  the  glanders  than  supposed. 

(20) — Lohmeyer.  Army  Medical  Reports  (?for  Prussia),  1834,  quoted  from 
Eck,    op.    cit. 

Soldier,  23,  had  charge  of  two  glandered  horses  while  thumb  abrasion.  Sup- 
purative lymphangitis,  axillary  adenitis,  abscesses  and  sloughy  tumors, phlegmon 
of  left  ankle  and  right  wrist,  emaciation,  pustular  eruption  on  face  and  chest.  Cin- 
chona, red  oxide  of  mercury  to  ulcers,  mercurial  invmctions  to  tumors.  Seven 
weeks.     Died 

(22) — Grenzmer.  Reports  of  the  Board  of  Health  for  district  of  Marienwerder, 
quoted  by  Eck,  op.  cit. 

Groom,  27,  cared  for  glandered  horses.  Malaise  and  general  pains,  doughy  sup- 
purating tumors  on  limbs,  septic  temperature,  sweating.  Local  inunctions  of  mer- 
cury useless.  Improved  under  iodine  locally  and  internally.  Over  four  and  a  half 
months.     Incomplete. 

(23) — Albin  Gras.  Rev.  M^d.  franc,  et  6trangfere,  Jan.  i837,translated  in  Lancet, 

1837-38.  I.  492. 

Veterinary  surgeon,  29,  introduced  abraded  finger  into  an  abscess  just  opened 
on  glandered  horse.  Wound  infection,  epitrochlear  suppurative  foci,  inflammation 
of  elbow"  joint,  then  knee.     Twenty-seven  months. 

Incomplete.  Patient  knew  of  many  veterinary  surgeons  similarly  afi"ected. 
Incubation  a  few  days. 

(24) — Elliotson.     Lancet,  1837-38,  II,  524. 

Cab-driver,  57,  had  glandered  horse.  Severe  pains  in  limbs,  sweating,  multiple 
abscesses,  phlegmon  of  foot.     Over  seven  months. 

Incomplete.     Incubation  under  three  weeks. 

(25) — Jobert  and  Lenepveu.  L'Experience,  Jan.  1839,  abstracted  in  Forbes' 
Med.  Review,  VIII,  552. 

Groom,  50,  worked  among  glandered  horses.  Wandering  pains,  multiple 
absce;;ses,  transient  cough  and  ropy  expectoration,  rigor,  phlegmon  of  forehead, 
discharge  from  right  eye,  a  few  pustules  on  right  eye,  inguinal  adenitis,  ulceration  of 
larynx  and  one  nostril.  loduretted  ointment.  Eight  months.  Died.  Broncho- 
pneumonia, foci  in  liver  and  spleen. 
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(26) — Ions.     Lancet,  1838-39,  II,  144. 

Veterinary  student,  had  jjlandered  horse  snort  in  face.  Purulent  discharge 
from  blister,  nasal  ulceration  and  discharge,  dyspnoea,  sweating,  great  prostration. 
Creasote,  m.  2  to  ounce  nasally,  did  much  good.  Six  weeks.  Incomplete.  Incubation 
48  hours. 

(27) — Alexander's  ist  case.  Hufeland  and  Osann's  Journal,  1835,  B.  2,  h.  2, 
Forbes'  Med.  Review,  1836,  II,  241. 

Lancer,  40,  had  charge  of  glandered  horse.  Foci  in  forearm,  left  knee  and  calf, 
cough,  night  sweats,  emaciation,  diarrhoea.  Ung.  hydrarg)'ri.  Over  four  months. 
Died  .     Broncho-pneumonia  and  tubercles  in  lungs. 

(28) — Alexander's  2nd  case.     Ibid. 

Artilleryman,  19,  worked  among  glandered  horses.  Pain  in  side,  multiple  foci, 
facial  erysipelas  and  gangrene,  adenitis,  nasal  discharge,  eruption  of  bloody  bullae. 
Eight  months.  Died.  Lungs  adherent,  show  superficial  tubercles  centrally  soft- 
ened;  laryngeal  and  bronchial  ulceration. 

(30) — Stanley  and  Brush.     London  Med.  Gazette,  XXVI,  1839-40,  105. 

Knacker,  30,  had  to  do  with  glandered  horses,  injured  finger.  Wound  infection, 
suppurative  lymphangitis,  rigors,  phlegmon  of  face,  ulceration  of  lips,  larynx  and 
fauces,  dyspnoea,  dehrium.  Three  kittens  inoculated  lost  condition,  one  had  dis- 
charge from  eyes  and  mother  cat  developed  snuffles.  Quinine  useless.  Nodules 
scarcely  ulceiated  in  nares,  small  apical  tubercles  like  those  in  glandered  horse; 
splenic  abscesses  and  pus  in  splenic  vein.     Incubation  24  hours. 

Patient  s  nurse  died  of  acute  glanders  contracted  from  him. 

(31) — Bouley.  Tardieu,  Th^se  de  Paris,  1843,  abstr.  in  Arch,  de  Med.  Exp^ri- 
mentale,  1897,  144. 

Veterinary  surgeon,  26,  cut  finger  during  autopsy  on  glandered  horse.  Multiple 
absces.ses  cauterized  with  red-hot  iron.     Sixteen  months. 

Definile  cure.     Lived  45  years  after.     Incubation  15  days. 

(32) — Tytler.     London  &  Edinburgh  Journ.   of   Med.  Science,    1841,  I,  413. 

Cab-driver,  26,  cared  for  glandered  horses.  Rheumatic  pains,  abscesses  in  legs, 
phlegmon  of  scalp  and  cheek,  one-sided  nasal  discharge  and  ulceration,  faucial  ulcera- 
tion, laryngitis;  delirium.  Cinchona,  creasote  internally.  Two  months.  Died. 
Tracheal   nicer. 

(33) — Mahood.     Dublin  Med.  Press,  VII,  1842,  100. 

Housewife,  lived  in  house  with  two  glandered  horses  and  helped  care  for  them. 
Boggy  suppurating  tumors  on  all  extremities.     Three  months.     Incomplete. 

Husband  contracted  acute  glanders,  eight  weeks  after  his  wife,  possibly  from 
her,  and  died  of  it . 

(35) — Tardieu's  1st  case.  Arch.  Gen.  de  Med.,  Dec.  1841,  abstracted  in  Forbes' 
Med.  Review,  XIII,  1842,  539. 

Groom,  30,  constantly  had  dealings  with  glandered  horses.  Pain  in  throat, 
nose  stufTed  up  and  bloody  discharge  on  blowing  it,  ulcer  on  hard  palate,  abscess  of 
instep,  acute  glanders.     Four  years.       Died.     Trachea  one  vast  cicatrix. 

(36) — Tardieu's  2nd  case.  Reported  to  Acad,  de  Med.  Royale,  March  8,  1842, 
abstr.  in  Dublin  Med.  Press,  VII,  1842,  232. 

Veterinary  surgeon's  assistant  dressed  ulcer  for  glandered  horse  Multiple  re- 
lapsing abscesses,  diarrhoea,  emaciation.  Supposed  cure,  relapse.  Over  twenty- 
six  months.  Died.  Nasal  ulceration  and  perforation  of  septum,  pulmonary  ecchy- 
moses  and  metastatic  abscesses,  pus  in  right  wrist  and  left  ankle  joints. 

Note  nasal  ulceration  and  perforation  of  septum,  though  no  purulent  discharge 
was  present  during  life. 

(38) — Monneret's  1st  case.    Gaz.  desHopitaux,  abstr.  in  Lancet,   1842-43,  I.  753. 

Waggoner,  19,  slept  in  stable  with  glandered  horse.  Malaise,  intense  pain  in 
legs,  pustules  on  instep,  diffuse  non-suppurative  swellings,  emaciation,  phlegmon 
of  left  arm.  Hor.se  inoculated  died  in  five  days  without  clinical  signs  of  glanders. 
Cinchona,  iodine  and  potassium  iodide  internally.  Nine  and  a  half  months.  Defi- 
nite cure,  well  two  years  later. 

(39) — Monneret's  2nd  case.  Arch.  G^n.  de  Med.,  Oct.  1847,  abstr.  in  Virchow's 
Archiv.,  1867,  XXXIX,  567. 

Groom,  received  wound  on  hand  while  caring  for  glandered  horse ;  abscesses  of 
extremities  and  left  testicle,  nasal  ulceration  and  perforation  of  septum,  irregular 
fever;  small  abscesses  in  right  antrum  and  liver. 
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(40) — Lhommau  and  Rocher.  Gaz.  des  Hopitaux,  abstr.  in  Dublin  Med.  Press, 
VI,  1841,  324. 

Groom,  41 ,  often  washed  noses  of  glandered  horses.  '  Ague ',  abscesses,  vomiting 
and  diarrhoea,  sUght  rigors,  sweating,  emaciation,  jaundice,  dysphagia,  pharyngitis, 
bronchitis,  dyspnoea ;  scanty  pustular  rash  with  sUght  gangrene.  Horse  inoculated 
died  without  characteristic  symptoms.  Local  mercurial  inunctions,  quinine,  iron. 
Six  months.  Died.  Ulceration  of  nares,  right  lower  lung  hepatized,  left  congested, 
pus  in  pleural  cavity,  hver  and  spleen  enlarged. 

Rocher  died  of  acute  glanders  contracted  from  this  case. 

(41) — Krieg.     Thfese  de  BerUn,  abstracted  in  London  Med.  Times,  VII,  1842-43, 

329- 

Postilion,  cared  for  glandered  horse.  Gastric  attacks,  multiple  abscesses, 
sweating,  pain  in  side,  cough  and  dyspnoea,  gangrenous  boils,  phlegmon  of  neck, 
general  eruption  of  bullae,  nasal  discharge.     Seven  months.     Died. 

(42) — Comley  and  Hughes.  Guy's  Hospital  Reports,  2nd  series,  I,  119,  and 
Dublin  Med.  Press,  X,  1843,  24. 

Horseflayer,  40,  cut  arm  while  skinning  horse.  Lymphangitis,  rheumatic  pains, 
jaundice,  painful  fluctuating  swellings,  cough,  rales  over  right  lung,  pustular  rash, 
serous  discharge  right  eye,  nasal  discharge,  sweating.     Seven  weeks.     Died. 

(43) — Dezantiferes.  Reported  to  Societe  d'Emulation,  quoted  in  London  Med. 
Times,  XIV,  1846,  304. 

Veterinary  surgeon,  50,  wounded  finger  while  operating  on  glandered  horse. 
Wound  infection,  lymphangitis,  abscesses  in  legs,  left  sided  pneumonia,  inflammation 
of  right  eye.     Five  months.     Died.     Incubation  seven  days. 

Note  that  wound  infection  was  purely  local  for  eight  days  previous  to  onset 
of  lymphangitis. 

(44) — Neumann.  Trier.  Rheinische  Monatsschrift,  Aug.  1849,  abstr.  in  Vir- 
chow's  Archiv.,  XXXIX,  1867,  565. 

Military  physician  had  glandered  horse  sneeze  in  face.  Despite  energetic  clean- 
sing nasal  and  aural  discharge,  perforation  of  septum,  hoarseness,  septic  manifesta- 
tions.    Two  and  a  half  years.     Died. 

(46) — Anonymous.  Kr.  Phys.  Ungefug,  Gerlach's  Mitth.  V,  lo,  abstr.  by 
Kuttner,  Virchow's  Archiv.,  XXXIX,  1867,  569. 

Horse  owner  examined  manually  lesions  of  a  glandered  horse.  Suppurative 
lymphangitis,  apparent  recovery,  abscesses  of  arms,  chills,  wild  delirium.  Three 
months.      Supposed  cure. 

(47) — Anonymous.  La  Presse  Medicale, abstr.  in  London  Med.  Gazette,  XI,  1850, 

315. 

Man,  23,  had  charge  of  glandered  horses.  Nasal  discharge  and  bony  destruc- 
tion, lacrymal  fistulae,  deltoid  abscess,  fever,  emaciation,  diarrhoea.  Potassium 
iodide  useless.     Over  sixteen  months.     Died. 

(48) — Roll.  Wiener  Ztschr.,  VII,  1850,  abstracted  in  Virchow's  Archiv., XXXIX, 
1867,  569. 

Veterinary  student  did  autopsy  on  glandered  horse,  statedly  with  no  abrasion. 
SwelUng  of  hands,  lymphangitis,  phlegmon  of  face,  nasal  discharge  and  ulceration. 
Five  months.  Died.  Incubation  eight  days,  eight  more  days  elapsed  before  lym- 
phangitis developed. 

(49) — Ballard  and  Pritchard.     Lancet,  1850,  I,  51. 

Groom,  28,  cared  for  glandered  horses.  Dyspepsia,  phlegmon  of  upper  face, 
later  of  foot,  tumors,  some  suppurating,  pustules  on  face,  nasal  discharge,  pharyn- 
gitis, pustules  on  extremities,  some  on  a  white  wheal;  swelhng  of  wrist,  confluent 
blebs  (?  and  gangrene)  on  shins.     Four  months.     Died. 

Note  whitish  oedema  about  some  of  pustules. 

(51) — Banks.     Dublin  Quarterly  Journ.  of  Med.  Science,  XIV,  1852,  87. 

Groom,  36,  scratched  hand  while  dosing  glandered  horse.  Rheumatic  pains, 
multiple  abscesses,  jaundice,  rigors ;  remission ;  phlegmon  and  gangrene  of  face, 
pharyngeal  and  nasal  ulceration,  pustules  with  white  areola  surrounding  on  back 
and  shoulder.     Eleven  months.     Died.     Two  splenic  abscesses. 

Note  white  areola  surrounding  pustules. 

(52) — Stahl.  Munch.  Deutsche  Klinik,  XXXV.  1852,  abstr.  inVirchow's  Archiv., 
1867,  op.  cit. 

Shoemaker  with  abrasion  of  finger  had  care  of  glandered  horse.  Suppurative 
lymphangitis,  a  few  abscesses  elsewhere ;  relapse  after  apparent  recovery,  few  nodules 
on  face.     Eleven  months.     Supposed  cure. 
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(53) — Ganzi.     L'Union  76,   1852,  abstr.  in  Vircliow's  Archiv.,  XXXIX,  1867, 

565. 

Man  touched  his  nasal  mucosa  after  being  sneezed  on  by  glandered  horse.  Cer- 
vical adenitis,  abscesses  all  over  body;  recurrence  after  apparent  recovery;  nasal 
discharge  and  ulceration,  pleurisy,  phlegmon  of  face.     Eleven  months.     Died. 

(54)— Williams  and  Taylor.     Dublin  Med.  Press,  XXVII,  1852,  212. 

Hackney  carman,  51,  treated  several  glandered  horses,  injecting  their  nostrils. 
After  healing  of  slight  injury  to  skin  a  local  rash  appeared  at  once,  cough,  (pharyn- 
geal) expectoration,  nasal  discharge,  eyes  suffused,  pustular  rash,  phlegmon  and 
sUght  gangrene  of  face.  Seven  months.  Died.  Autopsy  showed  that  his  horse 
had  typical  glanders. 

Note  development  of  initial  rash,  AFTER  healing  of  the  local  injury. 

(55) — Decaisne  and  Hamoir's  ist  case.  Arch.  Beiges  de  Medec.  milit.,  quoted  in 
Revue  Med.-Chirurg.  de  Paris,  XII,  1852,  162. 

Lancer,  25,  dressed  abscesses  for  glandered  horses  while  chapped  hands.  Stub- 
bom  abscesses  of  left  shoulder,  asthenia,  abscesses  above  elbows  and  behind  cranial 
vertex.  Potassium  iodide  useless,  as  was  quinine,  iron  and  tinct.  iodine.  Great 
improvement  followed  aconite  in  large  doses.  Two  and  a  half  years.  Incomplete. 
Returned  to  work  among  diseased  horses  with  head  abscess  discharging. 

Note  that  first  lesion  mentioned  was  the  only  one  for  many  months. 

(56) — Decaisne  and  Hamoir's  2nd  case.     Ibid. 

Lancer,  24,  worked  among  glandered  horses.  Lassitude,  hoarseness,  abscesses 
of  all  extremities.  Marked  improvement  under  aconite,  worse  when  it  was  stopped 
and  again  improved  when  resumed ;  headache,  epistaxis  and  fatal  typhoid-like 
attack.  Potassium  iodide  useless.  Six  and  a  half  months.  Died.  Tracheal  ulcers ; 
autopsy  not  fully  reported. 

Death  was  considered  due  to  typhoid,  but  it  is  very  doubtful  whether  typhoid 
was  present.     These  two  cases  make  a  fairly  good  showing  for  aconite. 

(57) — Mackenzie.     Med.  Times  Gazette,  London,  V,  1852,  7. 

Stableman,  47,  scratched  finger  while  dosing  glandered  horse.  Wound  infec- 
tion, suppurative  lymphangitis,  obstinate  phlegmon  and  some  gangrene  of  left  foot, 
rigors,  indigestion,  typhoidal  state,  pustules  on  face  and  shoulder,  walnut-sized 
suppurating  tumors.     Over  four  months.     Supposed  cure. 

Blue  pill,  Fowler's  solution  and  amm.  carb.  were  credited  with  favourable 
result.  Mackenzie  also  reports  an  acute  case  treated  with  am.  carb.  with  successful 
result.     Incubation  a  few  hours. 

(58) — De  la  Garde  and  Clapp.     Med.  Times  Gazette,    N.  S.  VII,   1853,  539. 

Man  did  autopsy  on  glandered  horse  while  a  sore  on  finger  was  present.  Wound 
infection,  multiple  abscesses,  suppuration  of  knee-joint,  cough,  night  sweats. 
Thirteen   months.     Incomplete.     Incubation   48   hours. 

(59) — Hauff.  Kircheim  Thesis,  1855,  Die  Rotzkrankheit  beim  Menschen, 
abstr.   in  Virchow's  Archiv.,  XXXIX,  1867,  567. 

Butcher  had  nasal  secretion  of  glandered  horse  run  over  abrasion  of  thumb. 
Rigor,  wound  infection,  lymphangitis,  axillary  adenitis,  ulceration  of  lips,  multiple 
abscesses.     Nineteen  months.     Supposed  cure.     (?  Incubation  24  hours). 

(61) — Carpenter.     Med.  Times  Gazette,  1855,  II,  no. 

Grazier,  cared  for  glandered  horse  while  lacerated  wound  of  Up.  Wound  in- 
fection, phlegmon  of  face,  multiple  abscesses,  bronchitis,  transient  conjunctivitis, 
rigors,  general  pustular  rash,  nasal  discharge;  improvement.  Ung.  hydrarg., 
quinine,  citric  acid,  arg.  nit.  to  nose.     Three  and  a  half  months.     Incomplete. 

Note  attack  of  acute  glanders  followed  by  improvement. 

(62) — Cazin.     Lancet,   1856,  I,  633. 

Liveryman,  38,  scratched  thumb  while  cleaning  out  glandered  stable.  Rigors, 
abscesses  of  extremities.  Quinine,  ung.  hydrarg.,  potassium  iodide,  large  doses  of 
aconite.     Fourteen  months.     Probable  cure,  well  5  months  later. 

Gain  attributed  to  aconite,  probably  improvement  in  hygienic  conditions  and 
antiseptic  measures  adopted  were  important  in  attaining  this  result. 

(65) — Bourdon.  Reported  at  Acad,  de  Medecine,  meeting  of  Dec.  i,  1857,  quot- 
ed from  Remy,  op.  cit.,  or  Archiv.  G^n.  de  M6d.,  5th  S.,  XI,  1858,    lOI. 

Uncleanly  groom,  origin  of  disease  not  stated.  Pains  in  limbs,  multiple  abscesses, 
nasal  discharge.  Horse  inoculated  died;  glanders  in  it  denied.  Duration  not 
stated.     Definite  cure,  well  18  months  later. 
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(67) — Buntzen.  Hospitals  Tidende,  No.  14,  i860,  quoted  by  Kuttner,  Virchow's 
Archiv.,  XXXIX,  1867,  566. 

Man  cared  for  glandered  horse  while  abrasion  on  cheek.  Multiple  abscesses, 
diplopia,  phlegmon  of  hands ;  nodules  on  face,  nasal  discharge,  ulceration  and  bony 
destruction,  general  pemphigus.     Four  months,       Died. 

(71) — Lesur.  Gaz.  des  Hopitaux,  abstr.  in  American  Med.  Times,  V,  1861,  260. 
Farmer,  had  dealings  with  glandered  horses.     Chronic  glanders  with  multiple 
abscesses.     Calomel,   cauterization   with   ac.   nitrate   of   mercury.       Duration   not 
stated.     Definite  cure,  well  twelve  years  later. 

Patient's  father  who  also  was  infected  died  of  acute  glanders. 
(72) — Savory  and  Marsh.     Med.  Times  Gazette,  XXVI,  1863,  161. 
Stablehand,   52,  had  charge  of  glandered  horses.     Nasal  discharge,  adenitis, 
suppurating  farcy  buds,  conjunctivitis.     Potassium  iodide  of  benefit.     Six  months. 
Supposed  cure. 

(74) — Johnson  and  Kelly.     Med.  Times  Gazette,  1865,  I,  441. 
Groom,  42,  had  charge  of  glandered  horses.     Joint  pains,  transient  nasal  dis- 
charge,  rigors,  pus  foci  in   joints  and  elsewhere,  emaciation,  erysipelas  of  wrists. 
Condy's  fluid  for  nose,  quinine,  iron.     Seven  weeks.   Died.     Tubercular  masses,  not 
softened,  in  lungs. 

(75) — Sommerbrodt.  Virchow's  Archiv.,  XXXI,  1864,  463. 
Horse  tlayer,  23,  had  special  dealings  with  glandered  horses.  Attacks  of  weak- 
ness, pain  and  tenderness  over  liver,  rigors,  icterus,  bronchitis,  pustules  on  chest  and 
hand,  nasal  ulceration,  pharyngitis,  phlegmon  of  penis,  discharge  from  under  prepuce, 
vomiting  and  diarrhoea.  Twelve  months.  Died.  Subpleural  yellow  nodules  in 
hypergemic  areas,  nodules  in  bronchial  glands,  obstruction  of  left  hepatic  duct  by  de- 
bris from  liver  abscess,  thrombosis  of  left  branch  of  portal  vein  and  pysemic  liver  ab- 
scesses, spleen  enlarged. 

Note  very  unusual  involvement  of  penis  and  jaundice  due  to  obstruction  of 
left  hepatic  duct. 

(77) — Kuttner's  ist  case.  Virchow's  Archiv.,  XXXIX,  1867,  548,  case  begins 
556. 

Female  cook,  24,  contact  with  glanders  unknown.  Chill,  phlegmon  of  right  foot, 
lymphangitis  of  right  thigh,  general  ecthyma,  delirium,  exophthalmos,  muscular 
abscesses,  necrosis  of  jaw,  nasal  mucosa  affected.  Six  weeks.  Died.  Basal  extra- 
dural purulent  meningitis  of  frontal  lobe,  also  of  interpeduncular  space,  (superficial) 
pea-sized  nodules  in  lungs. 

(78) — Kuttner's  2nd  case.     Ibid. 

Coachman,  37,  worked  barefoot  among  glandered  horses.  Chills,  swelUng  and 
ulceration  of  foot  and  leg,  chronic  diarrhcea,  periostitis  of  left  tibia,  phlegmon  of  left 
face  and  two  small-pox-Uke  pustules,  nasal  discharge,  ulcer  of  palate  with  bone 
necrosis,  phlegmon  with  slight  gangrene  and  pemphigus  over  left  shoulder.  Seven 
and  a  half  months.  Died.  Small  superficial  nodules  in  injected  Ivmgs  and  pleura. 
Note  probable  infection  through  bare  feet. 
(79) — Harrison.     Lancet,  1872,  11,910. 

Blacksmith,  43,  dressed  abscess  of  glandered  horse.  Pharyngitis  and  tonsilUtis 
with  dysphagia,  parotid  and  submaxillary  adenitis;  phlegmon  of  face,  gluey  nasal 
discharge,  phlegmon  of  foot,  submaxillary  abscesses.  Cinchona,  ammonia.  Six 
weeks.  Incomplete. 

(80) — Smith  and  Cripps.     Lancet,  1874,  I,  545. 

Groom,  36,  caring  for  glandered  horses,  had  one  breathe  in  his  face.  Rigors, 
joint  pains,  jaundice,  abscesses  on  occiput  and  legs,  diarrhoea,  pneumonia,  phlegmon 
of  leg  with  slight  gangrene.  Potassium  iodide,  quinine.  Three  months.  Died. 
Broncho-pneumonia,  thrombosis  of  femoral  vein. 

(81) — Walton  and  Coumbe.     Med.  Times  Gazette,  1877,  II,  13. 
Horse-dealer,  in  poor  health,  contact  with  glanders  not  stated.     GeneraUzed 
bullae  with  underlying  ulcers,  purulent  conjunctival  and  nasal  discharge,  bronchitis 
and  left  pneumonia.     Iodide  of  iron,  chlorine  solution  to  mouth   and   nose.     Six 
weeks.     Supposed  cure. 

Nurse  had  fever  and  sloughing  of  tonsils,  supposedly  contracted  from  this 
patient. 

(82) — Dickinson  and  Owen.     Lancet,  1887,  H,  461. 

Stableman,  26,  subject  to  winter  cough,  was  in  contact  with  glandered  horses. 
Rigors,  sweating,  abscesses,  pustular  rash  on  forehead,  diarrhcea.     Thermocautery, 
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potassium  iodide,  spirits  of  ammonia  arom.,  cinchona.  Six  weeks.  Died.  Osteo- 
myelitis of  right  femur,  a  few  superficial  pea-sized  pulmonary  nodules. 

Note  the  osteomyelitis. 

(83) — Shearer.     Lancet,  1877,  II,  789. 

Carter,  i8,  admitted  as  syphilitic,  thought  cut  on  hand  had  been  infected  by 
dressing  abscess  for  horse.  Pustules  along  wound,  then  all  over  body,  sore  throat, 
hoarseness,  phlegmon  of  feet  and  arms,  sight  lost  from  eye  involvement,  glairy  fluid 
hawked  up,  gangrene  about  neck.     Three  months.     Died. 

For  tliree  weeks  after  patient's  death  his  mother  had  buccal  congestion,  saliva- 
ion  and  irregular  heart.     Recovered  with  pot.  chlor.  gargle  and  tonic. 

(84) — Scheby-Buch.  Berliner  klin.  Woch.,  Feb.  11,  1878,  abstr.  in  London  Med. 
Record,  VI,  1878,  115. 

Man,  31,  had  dealings  with  glandered  horse.  Chill,  abscesses  on  neck  and  wrist, 
hoarseness,  ocular  discharge,  pustular  rash,  ulcers  on  tongue,  pustules  on  nasal  muco- 
sa; deHrium.     Cat  inoculated — negative.     Three  months.     Died. 

(86) — Lombard©.  Giorn.  di  medic.  miUtare,  1881,  1082,  abstr.  in  Jahresb.  d.  ges- 
ammte  Med.,  1S83,  I,  589. 

Artilleryman,  worked  in  glandered  stable.  Pleurisy,  abscesses,  phlegmon  over 
jaw,  pimples  leading  to  serpiginous  ulceration.     Four  months.     Died. 

(87) — Auer's  ist  case.  Friedreich's  Blatter,  1884,  S  3,  abstracted  in  Jahresb.  d. 
gesammte  Med.,  1884,  I,  607. 

Stablehand,  58,  allowed  glandered  horses  under  his  care  to  hck  him.  Several 
months  after  their  death  pustular  eruption  on  place  habitually  scratched.  Suppura- 
tive lymphangitis,  joint  pains,  plantar  abscess,  caries  of  tarsus.  Inoculation  of  sheep 
and  rabbits — negative.     Fifteen  months.     Died. 

Note  supposed  incubation  of  several  months,  really  an  indefinite  onset  followed 
by  latency. 

(88) — Auer's  2nd  case.     Ibid. 

Wife  of  (87),  infected  per  vaginam.Vaginitis,  pains  and  abscesses  in  extremities, 
suppurative  cervical,  axillary  and  inguinal  adenitis;  severe  delirium.  Twenty-two 
months.  Died.  Nodules  in  peritoneum,  walnut  sized  nodule  in  right  cerebral 
hemisphere. 

Note  manner  in  which  disease  was  contracted  from  husband. 

(89) — Kelp.  Friedreich's  Blatter,  1884,  S.  120,  abstracted  in  Jahresb. d. gesammte 
Med.,   1884,  I,  607. 

Countryman,  cared  for  glandered  horse ;  carbuncle  between  nose  and  eyes,  pain- 
ful swellings,  mainly  non-suppurative,  in  hmbs ;  phagedsenic  ulceration  about  ankle, 
phlegmon  of  nose.     Eight  months.     Died. 

(92) — MacConnack,  Ballance  and  Sharkey.     Lancet,  1885,  II,  200. 

Cabman,  subject  to  winter  cough  and  attacks  of  rheumatism,  lost  horses  from 
glanders.  Offensive  nasal  discharge,  ulcer  of  palate  (soft)  and  offensive  phlegm 
expectorated ;  severe  pains  hip  to  knee,  abscess  of  thigh,  rigor,  delirium,  general  papu- 
lo-pustular  rash,  dyspnoea,  tympanites.  Bacilli  shaped  like  tubercle  baciUi  in  pus- 
tules. Quinine.  Twelve  months.  Died.  Tracheal  ulcer,  caseous  nodules  in  con- 
gested areas,  liver  and  spleen  large. 

(93) — Garstang's  ist  case.     Lancet,  1885,  II,  755. 

Farmer,  36,  had  secretion  from  glandered  horse  fall  on  unabraded  arm,  wiping  it 
off  with  wisp  of  grass.  Next  day  local  eruption  of  small  red  spots  which  suppurated 
and  disappeared  under  precipitate  ointment  in  two  days,  and  no  discomfort  felt  in 
arm.  Tightness  of  chest,  malaise,  mucus  hawked  from  posterior  nares,  loss  of  weight, 
fever,  jaundice,  liver  large  and  tender,  nasal  discharge,  diarrhoea  (?  pus  from  liver), 
farcy  buds,  phlegmon  of  face.  Quinine,  arsenic,  mercuric  chloride  internally.  Sev- 
en weeks.     Died. 

Note  local  onset  (pustules),  with  none  of  usual  local  phenomena,  such  as  lym- 
phangitis or  adenitis ;  probably  a  slight  abrasion  was  produced  by  the  grass  used  to 
wipe  off  discharge. 

(94) — Cooper.     Journ.  American  Med.  Assoc,  IX,  1887,  no. 

Housewife  infected  ( ?  per  vaginam)  by  husband  fatally  ill  with  acute  glanders 
contracted  from  a  horse.  Vaginitis,  multiple  abscesses.  Improvement  and  relapse. 
Necrosis  of  bony  palate,  phlegmon  of  face,  involvement  of  one  eye,  facial  paralysis, 
swelUng  of  joints,  partly  suppurative.  RalUed  when  moribund,  hoarseness.  Qui- 
nine, iron,  mercury,  iodides,  argent,  nit.  to  throat,  good  hygiene.  Twenty-eight 
months.     Probable  cure.     Incubation  under  21  days. 
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Probably  infection  per  vaginam.  A  remarkable  instance  of  recovery  after  being 
apparently  moribund. 

(gS) Ssanozkji.    Med.  Obosrenie,  abstr.  in  British  Med.  Joum.,  1888,  I,  1285. 

Soldier  formerly  waggoner,  contact  with  glanders  not  stated.  Perforation  of 
hard  palate'  destruction  oif  inferior  turbinated  bones,  left  otitis  media, abscess  of  hand, 
farcy  buds  on  face.  Glanders-Hke  bacilU  in  some  foci.  Potassium  iodide  useless. 
Duration  not  stated — some  months.     Died. 

(gg) — Churton.     British  Med.  Joum.,  1888,  II,   181. 

Ironstriker,  21,  acting  as  groom,  contact  with  glanders  not  stated.  Rigor, 
typhoid-like  attack,  numerous  non-suppurating  nodules,  phlegmon  of  left  cheek, 
left  conjimctivitis,  melaena,  broncho-pneumonia,  albuminuria.  Five  and  a  half 
months.  Died.  Nodules  in  stomach,  bowel,  lungs  (superficial)  and  kidneys. 
Spleen  enlarged,  Peyer's  patches  normal,  many  nodules  in  colon  ulcerated. 

Note  unusual  presence  of  specific  lesions  in  stomach,  bowel  and  kidneys. 

(no) — Collie.     Lancet,  1892,  II,  719. 

Man,  25,  dosed  glandered  horses,  being  often  bitten  in  doing  so.  Cough,  emaci- 
ation, rigor,  delirium,  bloody  sputum, pneumonia,  pharyngitis,  papulo-pustular  erup- 
tion on  chest  and  limbs,  discharge  from  nose  and  right  eye,  abscesses  in  calves  and 
right  shoulder,  erythema  over  joints.  Three  months.  Died.  Recent  pleural  ad- 
hesions, mixture  of  lobular  pneumonia  and  pulmonary  apoplexy,  large  infarct  of 
spleen,  several  extradural  collections  of  pus,  solid  viscera  'rotten'. 

(ii_^) — Borrero.  Revista  de  Ciencias  Medicas,  Havana,  May  20,  1892,  abstr.  in 
International  Med.  Magazine,  II,   1893,  103. 

Blacksmith's  assistant,  contact  with  glanders  not  stated.  Multiple  abscesses  of 
extremities,  joint  inflammations,  marasmus.  Potassium  iodide,  mercurial  inunc- 
tions, vaselin  with  calomel  to  sores.     Several  months.     Supposed  cure. 

(116) — Finzi.     London  Veterinary  Record,  Oct.  20th,  1894,  237. 

Cabman,  53,  lacerated  thumb  wound  from  kick  of  glandered  horse  refused  to 
heal.  Fever,  nodules  and  abscesses  in  extremities;  pustular  rash  on  face,  scalp  and 
limbs,  delirium,  vomiting  and  diarrhoea.  Over  six  weeks.  Died.  Lungs  thickly 
studded  with  deposits. 

(122) — Garstang's  2nd  case.     Lancet,  1895,  I,  673. 

Veterinary  surgeon,  54,  had  glandered  horse  cough  over  his  face  and  arm. 
Arm  uncomfortable  and  felt  ill  in  a  few  hours,  pustular  rash  on  arm  a  week  later; 
later  general  rash,  asthenia,  discharge  from  nose  and  eyes,  phlegmon  of  legs;  purulent 
expectoration  negative  (?  for  tubercle  bacilli)  bacteriologically.  Iron,  quinine, 
Condy's  fluid  to  nose.     Two  months.     Incomplete. 

Subjective  symptoms  within  a  few  hours  of  contact  with  the  discharge,  which 
was  not  washed  off,  though  local  rash  appeared  only  a  week  later. 

(123) — Gordon  and  Sharpe.     Lancet,  1895,  II,  404. 

Horse-shoer,  23,  contact  with  glanders  not  stated.  Foul,  watery  discharge 
from  left  nostril,  then  from  left  eye,  gangrene  of  face,  destruction  of  eye,  involvement 
of  face  bones.  Numerous  bacilU  resembUng  tubercle  bacilli  in  discharges.  Scraping 
and  cauterizing  nose  and  tonics  useless,  removal  of  jaw  and  eye.  Fifteen  months. 
Died. 

Note  extensive  gangrenous  involvement,  disease  apparently  confined  to  the 
head. 

GROUP   C 

Cases  the  available  records  of  which  are  imperfect  but  regarded 
as  glanders  and  used  for  statistical  purposes — 19  cases. 

(7) — Hertwig.  Med.  Zeitung  von  Preussen,  abstr.  in  Archiv.  de  Med.  Exp6r. 
IX,  1897,  165. 

Veterinary  Surgeon  had  glandered  horse  sneeze  in  his  face ;  swelUng  of  left  cheek 
and  submaxillary  gland,  discharge  from  left  nostril.  Duration  not  stated.  Sup- 
posed cure. 

(15) — Vogeli's  ist  case.  Veterinarian,  Apr.  1835,  abstr.  in  Amer.  Journ.  Med. 
Sciences,  XVI,  1835,  473. 

Veterinary  student  pricked  hand  while  operating  on  farcied  horse.  Lymphan- 
gitis in  a  few  hours  despite  immediate  cleansing,  suppurative  axillary  adenitis. 
Nearly  twelve  months.     Supposed  cure.     Incubation  a  few  hours. 
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llril°,^i;ude"n.""pric.!ed  pata.     Wound  infection,  ,yn,phangiti.  o£  aro., 
ulcers  on  knee,  U|>s  and  fauces.     Nine  months.     Died. 

^""(';;r-raSansl\n!''Rc"orts'orZ'rTof  Health  for  Province  of  Pomerania, 

published  in  ■f^-^•  <)"°"''i'l*i,Snfu  provender  after  strange  horse.  Fever, 
swelUnl'TriVtnhTd  witM^Tod^  of  left  arm  ,  suppuration  of  nght  wnst 

-^  I^t^^i^^^^^^^^-^^^^'  "S'B-fH.-.ar; 
'"  't^S?S^  £^tS£^  J'oTsr'Pu^uYar  foci  in  forearnr,  leaving  spread- 
'"'  t^^lSiche"  \?e'd''zfrvon  P  "u"sr,",t.  or  Joum.  des  Conuaissanees  M6d. 

Chir.,  March  -843,  abstr  in  Lancet,j842-4^^^^^     3>  J^  hoarseness,  cough. 

Coachman,  53  cared  for  g^andered^^^^^^^  .__  ^J^  ^^^  ^^^^^  ^j^^_.  ^^^^^^^^ 

rgSi^a^^  S  -?^ed-SS^tS-S  ^Sr S;^: 

P°'l63^-PateUani.    Giorn.  diVet..  quoted  by  Kuttner.Virchow's  Archiv..  XXXIX. 

''"'kan  had  charge  of  glandered  horse,  inoculated  wound  of  finger.     "Languished 

''''7ef  An'i^^usT-n  df  E  WtSnaire.  1857.  quoted  by  Kuttner  op.cit. 
grt";;^d:X;edJound  infection.     Suppurative  lytnphang.tis.   typ.cal  symp- 

with  human  glanders  A^g..Dec.,  1858,  quoted  by  Kuttner.  op.  cit. 

gScImantredfo?  glandered  ho'rse.     Painful  swelling  of  nght  hand,  abscesses 
all  over  bX      Long  duraUon,  not  stated.     Supposed  cure. 

T68)--^Gnymous.     L'Union   Medicale.    i86x.    No.    74.  quoted    by    Kuttner. 

°P-  'coachman,  'inoculated  himself  with  glanders'.     Callous  ulcer  of  hand,  multiple 
abscesses      Five  months.     Supposed  cure. 

(69)-Bertin  and  Cazin.     L'Union  Medicale.  186.,  No.  112.  quoted  by  R6my. 

°^-    Gardner  acting  as  groom.     Pain  in  side  and  abscesses      Potassium  iodide,  large 

--ET"^^iiiriri=n.a^^^^^^^^^^^^^  r  ""'• 

/     ^     v;r.i,nw   minted  bv  Fae^e   article  on  Glanders  m  Fagge  s  System. 
(70)— Vu-chow,  quotea  oy  raj,^*;,  aiL  months      Died      Typical    glanders 

lesion"sTvirSo^'sSe.;jS^t"aut'o1ly.  '^L^'^l  .^^.^rPl,  epilemic  of 

^'^"t/;)-B0lUn7n'''zSssen.   Cyclopedia  of  the  Practice  of  Medicine,  article 

''''"' Vet'lrinary  surgeon  after  having  glanders  eleven  years  was  still  cachectic  and  had 
cough,  mainly  owing  to  cicatrices  in  nose  and  larynx. 
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(91)— Welply.     Lancet,  1885,  I,  1017. 

Chronic  infection  from  glandered  horse  through  upper  lip,  submaxillary  and 
cervical,  then  general  adenitis.     Death  from  pyaemia. 

(148) — Straka.  Wien.  Med.  Woch.,  1901,  607,  abstr.  in  Baumgarten's  Jahrb., 
year  XVIII,  for  1902,  321. 

Groom,  developed  chronic  glanders.  Multiple  muscular  abscesses.  Duration 
not  stated.     Supposed  cure.    (Baumgarten  regards  the  cure  as  doubtful).  Mallein. 

(J56) — Anonymous  Canadian  Case  occurring  in  1885, private  communication  to 
the  writer. 

Man  had  dealings  with  glandered  horses ;  multiple  abscesses  and  nasal  discharge ; 
3  months,  died.  Not  diagnosed  glanders,  but  the  nature  of  the  malady  seems  fairly 
clear. 

GROUP   D 

Cases  reported  as  chronic  glanders  but  considered  too  doubtful 
or  too  meagre  to  be  included  for  purposes  of  analysis — 15  cases. 

(i) — Alexander's  4th  case,  op.  cit. 

Case  of  glanders  lasting  two  months.     Supposed  cure. 

(2) — Bouley.       Prieur,  These  de  Paris,   1898,  or  Remy,  op.  cit. 

Refers  to  case  of  Denonville,  a  Belgian  veterinary  surgeon,  who  had  chronic 
glanders  about  the  same  time  as  he  himself  was  affected  and  finally  recovered. 

(3) — ^Anonymous.     Archiv.  Gen.  de  Med.,  XXVII,  1851,  424. 

Gressent  refers  to  a  case  of  chronic  farcy  cured  and  remaining  well  a  year  later. 

(4)— Parola.     Ibid. 

Case  of  chronic  faial  farcy. 

(5) — Gressent.     Ibid. 

Case  of  chronic  farcy  ending  in  acute  glanders. 

(6) — Levy.     London  Med.  Gazette,  1851,  345. 

Groom,  26,  dressed  ulcer  on  horse's  foot.  Intermittent  fever,  swelling  of  nape  of 
neck,  rigors,  violet  nodules  on  extremities,  trunk  and  face  (disappeared),  cough  and 
pain  in  left  chest,  vomiting,  diarrhoea,  cervical,  axillary  and  inguinal  adenitis,  tumors 
of  thigh,  bloody  stools.  Fourteen  months.  Died.  Necrosis  of  both  femurs,  osteo- 
myelitis of  right  humerus,  pus  in  right  sterno-clavicular  joint,  extravasated  blood  in 
posterior  parts  of  lungs,  congestion  of  lower  small  bowel  with  deep  ulcerations  near 
ileo-caecal  valve. 

(7) — Zimmermann's  first  case.     Virchow's  Archiv.,  XXIII,  1862,   311. 

Veterinary  surgeon,  29,  treated  his  glandered  horse.  Ordinary  febrile  symptoms, 
face  inflamed,  copious  diarrhoea,  bronchitis  and  tough  rusty  sputum,  thick  bloody 
nasal  discharge.  Relapse  after  convalescence  and  roseolar  spots  on  chest,  blood 
and  pus  in  stools  (?  rectal  abscess),  albuminuria,  rigors,  sweating,  oedema  (?  phleg- 
monous) of  legs.  Convalescence,  cardiac  weakness,  hydrocele  requiring  puncture, 
great  dilatation  of  veins  of  abdominal  wall;  had  to  be  invalided.  Duration  (?)  seven 
months.     Result  indefinite. 

(8) — Zimmermann's  2nd  case.     Ibid. 

Cuirassier,  looked  after  glandered  horse  mentioned  in  (7).  Six  weeks  after  its 
death,  chill,  abdominal  and  general  pain  and  diarrhoea,  bronchitis,  dyspnoea,  phleg- 
mon of  face,  copious  painful  diarrhoea,  albuminuria,  roseolar  spots,  bloody  stools. 
Gradual  gain,  bloodshot  conjunctivae.     Over  two  months.     Supposed  cure. 

(9) — Zimmermann's  3rd  case.     Ibid. 

Cuirassier  had  febrile  symptoms,  cough,  bronchitis,  delirium,  phlegmon  of  face, 
roseolar  spots  on  back,  emaciation,  casts  in  urine,  sacral  phlegmon.  In  bed  three 
weeks.     Left  hospital  in  two  and  a  third  months. 

(10)— Zimmermann's  4th  case.     Ibid. 

Cuirassier,  22,  was  in  hospital  three  weeks  in  same  room  that  all  three  former 
cases  had  occupied.  Two  weeks  after  leaving  it  general  malaise,  chills  later,  and 
vomiting,  phlegmon  of  face,  bronchitis  later,  dulness  01  right  base,  phlegmon  over 
sacrum,  later  small  abscesses  there,  hoarseness,  emaciation,  repeated  clulls,  nose 
bleed,  acute  nephritis.     Two  and  a  half  months.    Cure. 

All  Zimmermann's  cases  may  have  been  typhoid.  Kuttner  (op.  cit.)  is  of 
this  opinion. 
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(11) — Anenymaus.  Lancet,  1872,  II,  233,  states  that  the  Georgia  Medical 
Companion  reports  a  case  of  glanders  in  man  cured  by  phenol  internally. 

(12) — Burroughs.     Lancet,    1872,  II,  938. 

Blacksmith  had  dealings  with  a  horse  that  had  'influenza'.  Fever,  salivation, 
thick  foetid  nasal  discharge,  depression  and  restlessness.  Supposed  recovery 
after  a  severe  course. 

(13) — MacNaughtan,  in  report  to  General  Prison  Board  for  Scotland  for  1880 
refers  to  a  prisoner  who  worked  with  a  glandered  horse  before  being  committed  and 
had  then  been  six  months  in  the  prison  hospital  with  farcy.     He  was  gradually  failing. 

(14) — Babfes's  4th  case.     Archives  de  Medecine  Experimentale,  1891,  641. 

Man,  60,  died  after  three  days  in  hospital;  no  history  obtained.  Phlegmon  of 
left  side  and  right  arm,  joint  pains  and  swelling  of  left  shoulder,  abscess  in  right 
pectoraUs  major,  pulmonary  dulness,  pleural  adhesions,  peripheral  pulmonary 
nodules,  softened  centrally,  in  congested  areas.  B.  Mallei  and  streptococci.  Field 
mice — positive . 

Here  it  is  only  the  chronic  nature  of  the  disease  that  is  in  doubt.  From  the 
absence  of  ulceration  of  skin  and  nose.  Babes  supposes  the  case  to  have  been  chronic. 

(15) — Widal,  from  Zieler,  Zeitschr.  f.  Hygiene,  1903,  XLV,  324. 

A  case  of  acute  glanders  following  chronic  farcy  (Archiv.  de  Med.  et  de  Phar- 
macie  Militaire).  In  the  long  swollen  and  painful  knee  and  ankle  were  found 
increase  of  clear  synovia  and  injection  of  the  synovial  membrane,  but  no  infiltration ; 
no  metastases;  no  bacterial  investigation. 

GROUP   E 

Cases  of  chronic  glanders  inaccessible  to  the  writer. — This  list  is 
very  incomplete,  since  in  most  cases  it  is  only  after  reading  through 
the  case  report  that  it  is  possible  to  decide  whether  a  given  case 
was  acute  or  chronic. 

Baraduc — Bull.  Acad,  de  Med.,  Paris,  1841-42,  VII,    338. 

Boizy — Comptes  rend.  Soc.  de  Sc.  Med.  de  Gannat,  1863,  ,XVII,  105. 

Bryant — Rec.  de  Mem.  de  Med.  Miht.,  Paris,  1856,  28.,  XVIII,  279. 

Cabasse — Ibid.,  273. 

Chvostek — Allg.  Wien.  Med.  Zeitung,  1874,  XIX,    430. 

Colin— Bull.  Acad,  de  Med.,  1876,  2  S.,  VI,   467. 

Costilhes — Bull.  Soc.  Anat.  de  Paris,  1840,  XV,  243. 

Demarquay  and  Dufoxxr — Gaz.  Hebd.  de  Med.,  Paris,  1856,  III,  627. 

Dubarry — Union  Med.,  Paris,  1864,  2  S.,  XXI,  594. 

Genouville— Bull.  Soc.  Anat.  de  Paris,  1853,  XXVIII,    141. 

Gonz^e — Ann.  Med. -Leg.  Beiges,   1843,  II,  53. 

Hairion — Archiv.  de  Med.  Miht.,  Brux.,  1849,  IV,    28. 

Hermant — Arch.  Med.  Beiges,  1893,  4  S.,  II,  226. 

Krieg — Med.   Zeitung,   Berl.,  1843,  XII,   23   (two  or  three  chronic  cases,  only  one 

of  which  is  found  in  present  series) . 
Morrison— San  Francisco  Med.  Press,  i860,  I,    loi. 
Perroud — Mem.    et     Comptes  rend.    Soc.    Med.    de    Lyon,     IV,    1864,    353,    also, 

Journ.  de  Med.  de  Lyon,  III,   1865,  436. 
Petit— Bull.  Med.  du  Nord,  Lille,  2  S.,  IV,  1863,  389  and  498;  Ibid.,  2  S.,  V,  1864,  17. 
Potain — Bull,    et    Mem.     Soc.    Med.  d.    Hopit.  de  Paris,    2  S.,  XII,  1876,  314,   or 

Union  Med.,  3  S.,  XXI,    1876,  269. 
Peulet — Carcom  Med.,  Paris,  1882,  VII,  73  and  87. 
Rayer — Bull.  Acad,  de  Med.,  Paris,  1841-  42,  VII,  240. 


CHRONIC  GLANDERS  IN  MAN. 

Historical.  Glanders  has  been  recognized  as  a  common  disease 
among  the  equidae  for  many  centuries.  Aristotle  and  Hippocrates 
mention  glanders  and  farcy  in  the  ass.  Solleysel  in  1682  reaf- 
firmed the  ancient  doctrine  of  contagion  and  the  relation  between 
glanders  and  farcy,  and  still,  over  150  years  later  the  doctrine  of  conta- 
agion  was  not  generally  accepted.  Viborg  in  1797  proved  the  conta- 
gious nature  of  the  disorder  by  numerous  experiments.  He  also  showed 
that  drying  or  heating  destroyed  the  contagion,  and  recommended  hot 
water  as  a  means  of  disinfecting  glandered  stables.  In  spite  of  these 
and  other  clear  proofs,  in  France  glanders  was  generally  considered  a 
spontaneous  disease,  and  no  measures  were  taken  to  prevent  its  spread 
among  the  horses  of  the  French  army  till  1854*. 

Knowledge  of  glanders  as  a  human  disease  is  not  yet  a  century 
old.  Van  Helmont,  Ricord  and  Beau  regarded  glanders  in  the  horse 
and  syphilis  in  man  as  identical,  and  in  this  light  doubtless  some  cases 
of  human  glanders  were  considered.  According  to  Rayer  the  first  hint 
of  the  transmissibility  of  glanders  to  man  is  given  by  Waldinger,  who 
in  18 10  pointed  out  that  inoculation  of  pus  from  glandered  animals  to 
man  may  cause  death.  However,  Osiander  in  1783  and  Delabere- 
Blaine  in  1803  had  previously  noted  similar  occurrences.  Schilling's 
case,  which  is  included  in  the  present  series,  is  generally  regarded  as 
the  first  case  of  unmistakable  human  glanders  published  (1821). 
Weiss's  case, also  synopsized  in  our  series, and  that  of  Muscroft,  an  acute 
case  that  occurred  in  Great  Britain  and  was  definitely  diagnosed  as 
glanders,  immediately  followed.  One  of  Travers's  British  cases 
occurred  in  1817,  but  was  not  published  till  later  (1826).  Unfortunate- 
ly Travers  and  Coleman,  who  investigated  this  case  and  reproduced 
typical  fatal  glanders  in  a  donkey  by  inoculating  the  animal  with  pus 
from  the  human  case,  failed  to  realize  the  true  significance  of  their 
important  experiments,  and  regarded  this  and  their  other  human 
cases  as  the  result  merely  of  cadaveric  poisoning. 

The  Edinburgh  Medical  and  Surgical  Journal  for  January  1823 
contained  an  anonymous  letter  from  London  referring  to  a  recent  fatal 
case  of  farcy  in  a  veterinary  surgeon  contracted  from  a  farcied  horse, 
and  stating  that  the  matter  from  a  sore  arm  resulting  from  the  contact 
of  a  wound  with  the  leg  of  a  farcied  horse  had  recently  been  inoculated 
into  a  donkey,  producing  in  the  latter  symptoms  of  glanders  and 
ulceration  of  the  nasal  septum.  Andrew  Brown,  in  the  Medical  Gaz- 
ette, July  1829,  published  a  marked  case  in  which  contact  with  a 
glandered  horse  was  followed  by  a  pustular  rash  on  the  skin  which 
tended  to  become  gangrenous,   the  formation  of  tumors  about  the 

*The  contagious  nature  of  glanders  in  horses  seems  to  have  been  popularly 
recognized  in  Great  Britain  nearly  quarter  of  a  century  earlier  than  this.  Scott  in 
"  St.  Ronan's  Well  ",  last  page  of  chap.  36,  makes  the  hostler  say:  "  'There's  nae 
post  cattle  come  into  our  stables.  What  do  we  ken  but  that  they  may  be  glander- 
ed?'. .  .  'We  must  TAKE  THE  RISK,  tonight,  Patrick',  said  Mowbray,  reluctantly 
enough." 
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joints,  ulceration  of  the  right  nostril  with  gummy  discharge,  and  mul- 
tiple subcutaneous  and  muscular  abscesses.  Grub  and  Krieg  in  1829 
(Theses  de  Berlin)  also  pointed  out  two  human  cases.  Important  as 
these  cases  were,  they  attracted  little  attention.  However,  it  was  the 
report  of  Brown's  case  that  cleared  up  for  EHiotson  the  nature  of  two 
cases  that  had  recently  occurred  in  his  practice.  He  collected  other 
cases  which  were  published  in  Medico-Chirurgical  Transactions,  June 
1830,  with  a  later  communication  in  the  same  publication  in  1833. 

Rayer  frankly  admitted  that  to  EHiotson's  publication  he  owed 
his  first  idea  of  the  human  disease.  In  1837  Rayer  had  an  acute  case 
which  was  most  thoroughly  studied.  Pus  from  the  human  lesions 
was  inoculated  into  a  horse  and  the  disease  reproduced.  Rayer 
gathered  together  all  the  literature  on  the  subject,  and  brought  forward 
incontestable  proof  of  the  contagious  nature  and  inoculability  of  glan- 
ders in  his  remarkable  monograph,  which  Osier  over  50  years  later 
characterized  as  still  one  of  the  best  descriptions  ever  given  of  the 
disease. 

Virchow's  studies  (1854-63)  led  him  to  consider  the  disease  as  an 
infective  granuloma  due  to  an  irritant  agent. 

Chauveau  in  1868  proved  that  the  solid  particles  in  the  discharges 
were  the  source  of  contagion.  Zurn  and  Hallier  found  a  'fungus'  in 
the  lesions  of  chronic  glanders,  which  they  thought  identical  with  that 
found  in  syphilitic  lesions.  Later  Babes  described  bacilli  found  by 
him  in  the  lesions  of  a  man  dead  of  glanders. 

In  1882  Loeffler  and  Schutz  isolated  the  bacilli  and  cultivated 
them,  as  did  Bouchard,  Capitain  and  Charrin,  working  independently. 
In  a  second  communication  (1886)  Lo?ffler  dealt  with  the  liability  of 
different  species  to  infection,  with  the  staining  reactions  and  cultural 
methods  applicable  to  the  bacillus  and  its  resistance  to  various  agents. 

In  1886  Straus  showed  that  intraperitoneal  inoculation  of  the 
male  guineapig  produced  a  swelling  of  the  testicles,  which  was  practi- 
cally pathognomonic  of  glanders.  In  1890-91  Helman  and  Kalning, 
twoRussian  veterinarians,  found  that  sterilized  cultures  of  the  ba- 
cillus mallei  contained  a  substance, called  by  them  Mallein,  which  when 
injected  into  diseased  animals  caused  a  reaction  that  was  pathog- 
nomonic. 

Since  1896  the  attempt  has  been  made  by  McFadyean,  in  England, 
Wladimiroff  in  Russia, and  others,  to  apply  the  Widal  method  of  serum 
diagnosis  to  glanders,  with  partial  success. 

Etiology.  Dealings  with  horses  the  most  important  factor. 
Except  when  inoculated  experimentally,  glanders  is  a  disease  that 
among  the  lower  animals  affects  practically  only  donkeys,  mules  and 
horses.  The  donkey  is  the  most  susceptible  of  these  animals  and  the 
mule  is  less  resistant  than  the  horse.  Now  the  bacillus  mallei  has 
little  vitality;  a  temperature  of  50-  55°  C.  is  fatal  to  it;  it  cannot  resist 
dessication,  and  even  under  the  most  favourable  circimistances  it  soon 
dies  outside  the  animal  body.  Owing  to  this  feeble  vitality  of  the 
germ,  glanders  can  hardly  be  contracted  without  an  intimate  relation 
with  the  disease.  So  it  is  clear  that  the  local  prevalence  of  human 
glanders  in  any  place  will  stand  in  the  closest  possible  relation  to  the 
prevalence  of  equine  glanders  in  that  place,  and  also,  it  may  be  added, 
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to  the  cleanliness  of  the  people's  habits  and  the  precautions  taken  to 
avoid  infection. 

A  very  striking  example  of  the  truth  of  this  statement  is  afforded 
by  Cuba.  Glanders  was  unknown  there  prior  to  1872,  when  the  dis- 
ease was  introduced,  it  is  stated,  by  horses  imported  from  the  United 
States.  Ignorant  of  the  contagious  nature  of  the  disease  and  careless 
in  hygienic  matters  as  the  people  were,  human  glanders  soon  appeared 
and  18  fatal  cases  of  glanders  in  man  had  occurred  by  1874.  From 
1888  to  1893  there  were  in  Havana  alone  the  appalling  number  of  89 
cases  of  human  glanders,  the  nature  of  which  was  proved  by  bacterio- 
logical investigation.  Davalos  goes  so  far  as  to  make  the  extraordinary 
statement  that  more  cases  of  human  glanders  have  occurred  in  Havana 
since  the  disease  was  introduced  there  than  in  all  the  great  capitals  of 
the  world  combined. 

To  continue  our  subject,  so  constant  is  this  relationship  between 
equine  and  human  glanders  that  the  latter  may  for  practical  purposes 
be  considered  as  almost  exclusively  an  occupation  disease,  affecting 
pre-eminently  those  who  have  habitual  intimate  relationships  with 
the  equidse.  This  fact  is  well  illustrated  by  a  consideration  of  the  occu- 
pations followed  by  the  156  cases  comprising  the  present  series.  In- 
deed, in  many  of  these  cases  it  w'as  a  knowledge  of  the  patient's  occupa- 
tion that  first  led  the  way  to  a  correct  diagnosis.  Where  a  man  had 
more  than  one  occupation,  or  where  occupation  is  not  stated  but  the 
man  had  the  care  of  horses,  for  the  purposes  of  this  analysis  his  occupa- 
tion is  considered  to  be  that  which  brought  him  into  relationship  with 
horses. 

15  times  the  occupation  is  not  mentioned  and  5  of  the  cases 
were  children;  43  grooms;  18  coachmen,  carters  or  postilions;  17 
veterinary  surgeons  or  students;  12  soldiers;  8  farmers;  6  horse-flayers; 
6  blacksmiths ;  5  physicians ;  5  housewives ;  4  countrymen ;  3  livery- 
men ;  3  horse-owners;  2  pathological  assistants;  i  horse-dealer;  i 
painter;  i  butcher;  i  cook-girl. 

The  existence  of  glanders  among  the  horses  with  which  the 
patient  has  had  dealings  may  usually  be  demonstrated  by  careful 
investigation,  as  is  seen  by  an  examination  of  our  present  series, 
in  which  99  of  156  cases  (63.5  %)  are  stated  to  have  come 
into  contact  with  glandered  animals  (horses  98  times,  donkey  once). 
In  •  7  other  cases  (4.5  %)  there  was  contact  wdth  horses  that 
were  glandered,  but  were  not  recognized  as  such.  In  4  of  these  cases 
horse-flayers  infected  wounds  while  at  their  work,  and  twice  horses 
with  abscess  of  the  thigh  infected  those  who  dressed  them.  Once  a 
blacksmith  is  noted  to  have  contracted  the  disease  by  sleeping  with  a 
horse  that  died  of  foetid  diarrhcea.  In  three  additional  cases  (2%) 
previous  contact  with  glandered  horses  was  admitted,  but  this  contact 
had  ceased  from  one  to  twelve  years  before  the  apparent  onset  of 
the  human  disease.  These  last  interesting  cases  will  be  considered 
later  under  the  heading  of  Latent  Glanders. 

In  12  of  the  156  cases  (8%)  the  source  of  infection  when  carefully 
inquired  into  remained  unknown,  and  in  25  others  (16%)  it  is  not 
stated,  but  it  is  worthy  of  liote  that  the  majority  even  of  these  37 
cases  had  habitual  dealings  with  horses,  and  in   very   few  cases  is  it 
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indeed  stated  definitely  that  the  patient  had  had  nothing  to  do  with 
horses. 

Before  passing  on  to  consider  other  modes  of  infection,  it  is  per- 
haps worth  while  to  notice  briefly  the  way  in  which  the  disease  is 
usually  communicated  from  horses  to  men,  as  shown  by  these  156 
cases.  In  44  cases  (27%)  it  would  appear  that  the  ordinary  care  of, 
or  ordinary  contact  with  a  glandered  horse  was  sufficient  to  communi- 
cate the  disease.  Indeed,  it  is  not  always  necessary  to  come  in  direct 
contact  with  the  animals,  as  is  evidenced  by  the  case  of  a  child  of  three 
years  who  was  infected  by  playing  in  a  smithy  where  glandered  horses 
had  been.  In  27  cases  (17%)  the  contact  with  diseased  animals  was 
of  a  special  character,  though  there  was  no  wound  present;  e.  g. 
farcied  horses  were  being  treated,  having  their  abscesses  dressed, 
or  being  given  special  care  in  1 1  cases.  In  6  cases  the  glandered 
horse  sneezed  or  coughed  in  the  patient's  face ;  three  times  the  patient 
slept  in  the  stable  with  the  glandered  animals,  and  once  the  diseased 
horse  was  kept  in  the  patient's  dwelling* ;  once  the  patient  made  a 
careful  manual  examination  of  the  horse's  lesions;  once  he  allowed 
the  diseased  animal  to  lick  him ;  once  the  patient  kept  his  bread  in  the 
diseased  horse's  manger;  once  a  horse-skinner  had  specially  to  do 
with  farcied  horses ;  once  a  wisp  of  grass  was  used  to  wipe  glanderous 
discharge  from  the  patient's  unabraded  arm;  and  once  the  disease 
followed  an  autopsy  on  a  glandered  horse,  the  hands  and  arms  being 
said  to  have  no  abrasion. 

Of  the  105  cases  of  definitely  equine  origin,  a  wound  or  abrasion 
was  said  to  be  present  in  40 —  37  times  on  the  hand  or  arm,  twice  on 
the  face  and  once  on  the  lower  extremity.  Five  times  (3%)  the  wound 
was  received  or  infected  while  operating  on  a  farcied  horse ;  1 1  times 
(7%)  while  dissecting  or  skinning  a  glandered  animal.  Though  in 
many  cases  contact  with  the  glandered  animal  is  prolonged  for  several 
years  before  infection  occurs,  in  other  instances  a  single  examination 
of  the  glandered  animal  is  sufficient  to  cause  the  disease.f 

The  presence  among  the  horses  of  nasal  discharge,  submaxillary 
enlargement  or  farcy  buds  should  always  be  inquired  into  and  if  any 
of  these  symptoms  are  present  the  animals  should  be  tested  with 
mallein  to  make  the  diagnosis  certain.  Horses  with  chronic  glanders 
are  more  apt  to  infect  man  than  are  acute  cases,  for  the  prolonged 
contact  with  the  disease  and  the  frequency  with  which  it  is  regarded 
as  a  trifling  ailment  more  than  offset  the  greater  virulence  of  the  acute 
form.  It  has  been  noticed  that  glanders  has  become  rare  in  man  just 
in  proportion  as  rigorous  measures  are  adopted  to  stamp  out  the 
disease  in  animals.     In  a  ver}'^  rough  way  this  is  indicated  by  an  exam- 


*Keeping  glandered  horses  in  the  dwelHngs  seems  to  have  been  a  not  very  un- 
common source  of  infection  in  Ireland. 

fTwo  Russian  cases,  though  acute,  may  be  mentioned  here,  (i)  A  gentleman 
who  had  never  in  his  life  had  any  thing  to  do  with  horses  contracted  glanders  and 
the  origin  of  the  disease  was  obscure  till  it  was  found  that  a  few  days  before  the 
onset  he  had  been  sneezed  on  by  a  passing  horse  as  he  was  crossing  the  street, 
(ii)  A  glandered  horse  touched  with  its  nose  the  cheek  of  a  lady  who  was  stooping 
to  pick  up  a  bracelet  dropped  near  the  edge  of  the  pavement  and  thus  communi- 
cated the  disease,  which  in  this  case  began  in  the  face. 
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ination  of  the  approximate  decennial  occurence  of  the  present  series 
of  cases,  a  case  being  considered  to  belong  to  that  decennial  period  in 
which  it  began. 


Cases  previous  to  1830  — 

13 

Cases  from  1861  to  1870  - 

-  10 

"  from  1 83 1  to  1840  — 

18 

1871  to  1880  - 

-   7 

"   1 841  to  1850  — 

19 

1881  to  1890  - 

-  27 

"   "   1851  to  i860  — 

17 

"   "   1891  to  1900  - 

-  35 

Cases  from  1901  to  1905* 

We  find  that  the  decennial  periods  from  1881  to  1900  contain 
absolutely  more  cases  than  any  previous  similar  period,  but  when  we 
take  into  consideration  the  increase  of  population,  the  more  accurate 
methods  of  diagnosis  available  in  recent  years,  the  greater  facilities 
for  reporting  cases  that  have  obtained  during  this  period,  as  well  as  the 
greater  probability  that  cases  of  any  disease  will  be  reported  as  it 
becomes  increasingly  rare,  and  the  greater  accessibility  of  recent  litera- 
ture, there  is  reason  to  believe  that  chronic  glanders  is  becoming 
an  increasingly  rare  disease,  despite  the  actual  increase  in  the  num- 
ber of  cases  during  late  years. 

The  paucity  of  cases  reported  during  the  period  from  1861  to 
1880  is  noticeable.  More  than  one  reason  can  be  assigned  for  this 
phenomenon.  Some  care  as  to  the  prophylaxis  was  beginning  to  be 
taken  during  this  period,  although  sure  means  of  diagnosis  were  not 
yet  available  for  doubtful  cases.  However,  the  main  reason  for 
this  is  probably  further  to  seek.  When  knowledge  of  human  glanders 
was  a  new  thing,  the  interest  in  this  novel  disease  led  to  a  relatively 
large  number  of  cases  being  published.  But  by  i860  human  glanders 
had  taken  its  place  as  a  well  recognized  disease  and  was  no  longer 
regarded  as  a  curiosity,  and  for  this  reason  cases  were  allowed  to  go 
unreported. 

Infection  from  man  to  man  not  uncommon.  —  Next  to  re- 
lationship with  diseased  horses,  contact  with  human  glanders  is 
the  commonest  source  of  the  disease  in  man.  Infection  from  man  to 
man  is  in  all  probability  less  rare  than  is  generally  supposed.  Indeed, 
considering  the  small  number  of  persons  who  come  in  contact  with 
human  glanders  as  compared  with  those  who  have  regular  dealings 
with  glandered  horses,  the  risk  of  contracting  glanders  from  a  diseased 
man  would  seem  to  be  very  much  greater  than  the  risk  of  a  man  acquir- 
ing it  from  a  diseased  horse.  In  the  present  series  15  cases  were  direct- 
ly associated  with  other  human  cases.  Three  times  the  infection  of 
both  cases  was  probably  from  a  common  equine  source  (Tytler  (32), 
Mahood  (33),  and  Lesur  (71));  eight  of  these  cases  acquired  the 
disease  by  contact  with  previous  human  cases  (Auer's  2nd  (88), 
Cooper  (94),  Keniig  (95),  Gralewski  (117),  Batko's  last  three  (136), 
(137)  and  (138),  and  Jcnckel  (143)).  In  five  other  cases  the  patient 
in  the  present  series  is  said  to  have  given  the  disease  to  another  human 
being  (Stanley  &  Brush  (30),  Lhommau  &  Rocher  (40),  Walton  & 
Coumbe  (8i)t,  Nencki  &  Pruszynski  (125), and  Batko's  first  (i35))-  Be- 


*This  paper  was  completed  in  November,  1905. 

fin  this  case,   the   communication  of  glanders  to  the  patient's  nurse  is  very 
doubtful,  so  it  is  excluded. 
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sides  this  there  were  three  other  cases  acquired  indirectly  by  doing 
experimental  work  in  connection  with  previous  cases  of  human  gland- 
ers (Pepper  (109),  MacCallum  (142)  and  Stuart  (147)).  That  is  to  say, 
no  less  than  18  of  the  present  series  of  cases,  or  about  12  per  cent., were 
directly  or  indirectly  associated  with  other  cases  of  human  glanders, 
and  in  15  of  these  cases,  or  10  per  cent.,  this  association  was  of  an  etio- 
logical nature.  That  one  case  in  every  ten  of  chronic  human  glanders 
causes  or  is  caused  by  another  human  case  is  a  fact  not  sufficiently 
known  to  the  medical  profession. 

The  predecessor  of  Tytler's  case  had  contracted  glanders  from 
the  same  horse;  the  husband  of  Mahood's  case  was  fatally  infected 
after  eight  weeks  and  the  father  of  Lesur's  case  was  fatally  infected 
at  the  same  time  as  patient.  Auer's  second  case  and  Cooper's  were 
infected  by  their  husbands,  probably  per  vaginam ;  Kernig's  case  was 
infected  by  an  autopsy  on  a  case  of  human  glanders,  an  abrasion  being 
denied ;  Gralewski's  case  infected  himself  by  scratching  while  looking 
after  his  glandered  son.  Batko's  first  case  (father)  infected  his  young- 
est child  (nasal  symptoms) ;  his  wife  was  then  infected  by  dressing  her 
husband's  ulcers,  and  the  remaining  child  was  infected  (nasal  symp- 
toms) by  one  of  the  others,  probably  her  sister.  Stanley  and  Brush's 
case  fatally  infected  his  nurse ;  Lhommau  and  Rocher's  case  gave  fatal 
acute  glanders  to  Rocher;  Walton  and  Coumbe's  case  was  said  to  have 
caused  sloughing  of  the  tonsils  in  his  nurse ;  the  physician  operating  on 
Nencki  and  Pruszynski's  case  inoculated  a  small  wound  and  died  of 
acute  glanders;  and  as  already  stated  Batko's  first  case  caused  the  in- 
fection of  the  entire  family.  In  Pepper's  case  a  physician,  doing  ex- 
perimental work  with  material  from  human  glanders,  inoculated  an 
abrasion;  Stuart's  case  also  infected  a  small  wound  while  doing  an 
autopsy  on  a  guineapig  experimentally  inoculated  from  human  gland- 
ers; and  MacCallum's  case  was  inoculated  by  pricking  his  finger  with  a 
syringe  containing  a  culture  of  the  Bacillus  Mallei. 

Inoculation  of  an  abrasion  with  the  discharges,  washing  contamin- 
ated clothes,  coitus  and  the  performance  of  a  post  mortem  examina- 
tion are  means  of  transferring  the  infection  from  man  to  man  that 
require  mention. 

Age.  This  appears  to  be  an  etiological  factor  only  in  so  far  as 
persons  of  a  certain  age — adults — are  more  exposed  to  sources  of  con- 
tagion than  are  others.  Just  as  the  other  infective  granulomata  may 
be  contracted  by  those  at  any  period  of  life,  no  age  is  exempt  from 
glanders.  The  age  is  stated  in  94  of  the  156  cases  and  averages  ap- 
proximately 33  years.  Nearly  60%  of  the  cases  are  between  the  ages 
of  20  and  40 

Age.                            No.  of  Cases.        Age.                            No.  of  Cases. 
o-  5   years 3  35-39  years 11 


10-14 

15-19 
20-24 
25-29 
30-34 


2  40-44 

8  4.5-49 

16  50-54 

13  55-59 


7 
6 

ID 

3 

3 


60-75 
Sex  :  Confers  no  immunity.     There  is  no  reason  to  suppose  that 
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women  are  less  susceptible  to  the  disease  than  are  men.  It  is  true,  wo- 
men have  not  as  a  rule  much  to  do  with  horses,  and  for  this  reason 
glanders  is  a  much  rarer  disease  in  the  female  than  in  the  male.  1 1 
cases  of  the  156  (7%)  were  females.  It  is  very  interesting  to  note  that 
more  than  half  of  these  females  were  infected  directly  or  indirectly 
from  previous  human  cases  and  that  only  two  of  the  remaining  five 
were  known  to  have  been  infected  by  horses,  the  source  of  the  disease 
not  being  established  in  the  other  three  cases.  Of  the  two  cases  con- 
tracted from  horses,  one  was  a  child  of  three  playing  about  a  glandered 
smithy,  the  other  was  a  woman  who  had  partial  charge  of  a  glandered 
horse  that  lived  in  her  dwelling. 

Regional  Distribution.  There  is  reason  to  think  that  where- 
ever  horses  are,  glanders  may,  and  as  a  matter  of  fact  does,  exist. 
Every  continent  has  furnished  cases.  Judging  from  the  cases  reported 
it  would  seem  that  the  disease  is  at  the  present  time  most  prevalent  in 
Cuba  and  in  some  of  the  countries  of  Europe,  particularly  Russia; 
but  there  is  reason  to  believe  that  the  disease  among  men  is  much 
more  prevalent,  in  other  countries  as  well  as  in  those  mentioned, 
than  is  generally  supposed,  or  than  might  be  inferred  from  a  study  of 
the  number  of  cases  reported  in  medical  literature.  To  cite  one  or  two 
examples  in  proof  of  the  truth  of  this  statement :  in  one  veterinary 
journal  alone,  the  London  Veterinary  Record,  the  writer  found  re- 
ports of  five  cases  of  recent  human  glanders  within  a  period  of  five 
months  (May  to  September  1905).  All  these  cases  were  diagnosed 
bacteriologically  and  all  occurred  in  London,  yet  only  one  of  them 
has  apparently  found  its  way  into  medical  literature.  Again,  but  two 
cases  of  human  glanders  have  been  reported  as  occurring  in  Canada 
during  the  last  50  years,  and  yet  the  very  partial  inquiries  the  writer 
has  made  have  brought  to  light,  in  addition  to  his  own,  two  indubi- 
table cases  and  three  other  probable  ones,  most  of  which  have  occurred 
in  the  last  four  or  five  years.  In  short,  human  glanders  is  not  by  any 
means  the  obsolescent  disease  that  it  is  generally  considered  by  the 
medical  profession  to  be.  It  is  probable  that  hundreds  of  cases  annu- 
ally find  their  way  into  the  mortality  records  of  the  civilized  countries 
of  the  world,  classified  as  typhoid,  septico-pyaemia,  erysipelas,  tuber- 
culosis, syphilis,  &c.,  which  should  properly  be  put  down  to  glanders. 

As  to  the  present  series,  investigations  were  only  made  in  the  re- 
cords of  three  languages,  consequently  British,  German  and  French 
cases  predominate.  As  in  some  instances  it  was  not  possible  to  fix 
accurately  the  nationality,  the  following  division  can  only  be  regarded 
as  approximately  correct: 

British  Isles,   39  cases  Belgium,  7  cases  Canada,         3  cases 

France,  35  cases  Italy,  6  cases  Cuba,  2  cases 

Germany,        34  cases  Holland,  3  cases  Philippines,  i  case 

Russia,  15  cases  Roumania,  3  cases  Switzerland,  i  case 

United  States,  7  cases 

The  Virulent  Materials.  Before  inquiring  into  the  mode  of 
entrance  of  the  poison,  it  may  be  well  to  consider  by  what  means  the 
disease  is  spread,  i.e  what  are  the  materies  morbi.  For  practical  pur- 
poses the  blood  of  diseased  horses  and  men  does  not  contain  the  bacilli. 
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It  is  true  that  the  disease  spreads  in  man  more  by  the  blood  channels 
than  by  the  lymphatics,  so  that  the  blood  in  all  probability  usually 
contains  a  very  small  number  of  the  bacilli,  but  these  are  so  scanty 
that  the  writer  has  only  met  with  records  of  one  case,  an  acute  one,  in 
which  the  bacilli  could  be  isolated  from  the  blood.  Nor  do  the  secre- 
tions, such  as  the  saliva,  tears,  nasal  or  buccal  secretions,  milk,  bile, 
urine  or  faeces  contain  the  germs,  unless  specific  glanders  lesions  exist 
in  such  situations  that  the  discharge  from  them  becomes  mingled  with 
these  secretions.  The  discharge  from  the  nose,  the  mouth,  or  the  eye, 
when  these  mucosae  are  affected,  the  sputum  when  there  is  laryngeal, 
tracheal  or  pulmonary  involvement,  the  secretion  from  an  ulcer  or 
sinus,  the  pus  from  a  farcy  abscess,  the  faeces  when  there  are  specific 
lesions  in  the  intestines  or  the  liver,  the  urine  in  those  rare  cases  where 
renal  foci  exist*;  these  are  what  spread  the  disease.  In  short, 
the  only  practical  source  of  contagion  is  the  specific  glanders  lesions 
and  the  discharges  from  them. 

The  discharges  from  all  glanderous  lesions  should  be  considered 
dangerous,  although,  particularly  in  old  lesions,  the  bacilli  may  be 
very  scanty.  One  additional  fact  in  this  connection  should  be  noticed. 
In  one  of  the  present  series  of  cases  virulent  glanders  bacilli  were  found 
in  the  mouth  of  a  patient  even  after  the  complete  healing  of  the 
specific  ulcers ;  so  that  it  would  appear  necessary  to  continue  measures 
of  local  antisepsis  and  of  care  as  to  the  discharges  for  some  time  after 
the  lesions  have  completely  diasppeared. 

Mode  of  entrance  of  the  poison.  In  Horses  the  contagion 
is  most  frequently  conveyed  by  means  of  fodder,  bedding,  mangers  or 
drinking  pails  contaminated  with  the  discharges,  though  the  poison 
may  be  directly  communicated  from  one  animal  to  another,  particu- 
larly when  the  animals  have  free  access  to  one  another.  Possibly 
the  bacilli  cannot  enter  through  the  intact  skin,  though  no  abrasion  is 
too  small  to  permit  their  passage.  It  is  even  considered  uncommon 
for  the  poison  to  enter  the  system  through  an  intact  mucous  membrane, 
though  the  possibility  of  such  an  occurrence  cannot  be  denied.  Mc- 
Fadyean  gave  glanders  bacilli  in  a  hoUowed-out  carrot,  taking  special 
care  to  see  that  the  carrot  was  swallowed  whole,  and  as  a  result  got 
typical  glanders  with  the  usual  pulmonary  lesions  and  in  some  cases 
with  scarcely  any  abdominal  lesions.  These  experiments,  and  those 
of  others,  as  Nocard,  who  claimed  to  be  able  to  produce  the  usual 
pulmonary  lesions  seen  in  equine  glanders,  only  when  the  germs  were 
introduced  through  the  alimentary  tract,  seem  to  show  that  horses 
are  commonly  infected  through  the  intestinal  tract,  though  it  is  not 
disproved  that  infection  in  the  horse  may  occur  by  way  of  the  respira- 
tory mucous  membrane.  Renault  is  authority  for  the  statement  that  so 
quickly  is  the  poison  absorbed  from  the  abraded  skin  or  from  a  mucous 
membrane  in  the  horse  that  cauterization  of  the  area  infected,  as  short 
a  time  as  one  hour  after  inoculation,  is  powerless  to  prevent  the  de- 
velopment of  the  disease.  Travelling  by  the  lymph  channels  to  the 
nearby  glands  it  thence  reaches  the  blood  and  settles  most  frequently 


*The  urine  from  two  human  cases  was  inoculated  into  animals  when  the  dis- 
ease was  acute,  both  times  with  negative  results. 


Chronic  Glanders  in  Man  41 

in  the  lungs,  but  in  other  regions  as  well.  The  kidneys  are  very  rarely 
affected.  In  rare  instances  the  disease  has  been  communicated  from 
mother  to  foetus. 

In  Man,  judging  from  those  cases  where  we  can  trace  the  in- 
fection, the  virus  seems  to  gain  entrance  most  frequently  through  a 
wound  or  abrasion  of  the  skin.  Travelling  by  the  lymphatics  at  first, 
the  bacilli  usually  produce  a  lymphangitis,  frequently  with  numerous 
foci  of  suppuration  along  the  course  of  the  lymphatics,  and  at  times 
lodge  in  the  glands,  producing  an  adenitis  which  may  go  on  to  suppura- 
tion. Thence  the  virus  enters  the  blood  and  as  it  lodges  in  various 
regions,  thrombi  and  emboli  are  formed  which  are  the  starting  point  of 
the  specific  lesions  which  cause  the  various  manifestations  of  the  dis- 
ease. This  was  the  commonest  mode  of  infection  in  the  present  series 
of  cases.  In  at  least  44  out  of  the  156  cases  (28%)  the  poison  entered 
the  system  by  a  definite  stated  abrasion,  and  if  we  look  at  the  matter 
from  another  standpoint  we  obtain  confirmatory  evidence  of  tliis 
statement.  A  consideration  of  the  site  of  the  primary  lesion,  which 
is  mentioned  in  125  of  the  156  cases,  shows  that  in  45  of  these  the 
primary  lesion  was  on  the  hand,  in  7  additional  cases  it  was  on  the  arm, 
while  12  times  it  was  about  the  face  and  13  times  on  the  neck.  That  is 
to  say,  in  67  of  the  125  cases,  or  over  half,  the  primary  lesion  was  in  the 
skin  or  subcutaneous  tissues  of  the  face,  neck  or  upper  extremity,  the 
parts  of  the  body  which  are  most  subject  to  trifling  injuries,  as  well  as 
most  exposed  to  contact  with  the  virus. 

It  is  perhaps  not  advisable  to  be  too  dogmatic  as  to  the  invariable 
necessity  of  an  abrasion  being  present  in  every  case  of  human  glanders 
in  which  the  poison  enters  through  the  skin.  In  several  such  cases  of 
our  series  it  is  distinctly  stated  that  there  was  no  abrasion,  and  such 
statements  are  not  to  be  lightly  disregarded.  At  the  same  time 
may  be  pointed  out  that  trifling  losses  of  cuticle  are  present  unsuspect- 
ed in  a  great  many  persons,  as  may  be  demonstrated  by  having  a 
number  of  people  with  supposedly  intact  epidermis  dip  their  hands  in 
naphtha  or  some  similar  liquid,  which  calls  attention  to  trifling  abra- 
sions by  the  smarting  it  causes  on  coming  in  contact  with  them ;  and 
without  denying  the  possibility  of  infection  through  the  unbroken  skin 
it  may  be  asserted  that  such  means  of  infection  are  distinctly  uncom- 
mon. 

Though  the  evidence  at  our  disposal  from  a  consideration  of  these 
cases  points  emphatically  to  inoculation  of  an  abrasion  as  by  far  the 
most  common  mode  of  entrance  of  the  poison,  other  methods  of  infec- 
tion undoubtedly  occur.  Judging  again  mainly  by  the  position  of 
the  initial  lesion,*  it  appears  that  in  30  of  these  cases  the  poison 
entered  through  one  of  the  mucous  membranes.  Of  these  the  nasal 
mucosa  was  affected  at  the  outset  in  13  casest ;  twice  there  was  a  dis- 


*It  may  be  frankly  admitted  that  it  cannot  be  invariably  inferred  that  because 
the  first  lesion  appeared  in  a  certain  region,  the  poison  first  entered  in  that  region, 
but  this  seems  to  be  true  in  the  majority  of  cases,  and  in  most  cases  we  have  no 
more  accurate  means  of  judging  as  to  the  way  in  which  the  germs  enter  the  system. 

tin  one  case  where  the  patient  touched  his  nasal  mucosa  right  after  the  sneez 
ing  of  a  glandered  horse  and  cervical  adenitis  followed,   it  is  considered  that  the 
poison  entered  by  way  of  the  nasal  mucosa. 
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charge  from  the  ears  simultaneously;  three  times  the  conjunctiva  or 
lacrymal  sac  showed  the  first  lesion* ;  the  buccal  mucosa  was  affected 
first  in  4  cases,  in  2  of  which  there  was  swelling  of  the  tonsils.  In  7 
cases  the  germs  appeared  to  enter  by  the  respiratory  mucosa,  for  once 
hoarseness  began  the  disease,  once  hoarseness  and  dry  cough,  three 
times  cough  or  bronchitis,  and  pleurisy  twice.  Vaginitis  twice  began 
the  disease.  Diarrhoea  at  the  outset  of  at  least  one  case  suggests  the 
possibility  of  human  infection  by  way  of  the  alimentary  tract. 

It  is  certainly  not  possible  to  assume  from  these  cases  that  an 
abrasion  of  the  mucous  membrane  was  generally  present,  but  it  may  be 
pointed  out  that  in  certain  of  these  cases  a  definite  injury  to  the  mu- 
cous membrane  appeared  to  determine  the  lesion  there,  and  it  may  be 
added  that  many  veterinarians  are  of  the  opinion  that  absorption  of 
the  glanders  poison  through  an  intact  mucosa  in  horses  is  of  exception- 
al occurrence.  Also  the  fact  that  one  eye  or  one  nostril  may  be  affect- 
ed at  the  outset  of  the  disease  for  a  considerable  period  during  which 
its  fellow  remains  healthy,  suggests  the  existence  of  some  such  local 
determining  cause  as  an  abrasion. 

In  those  fulminant  cases  in  which  the  disease  appears  to  be 
systemic  from  the  first,  the  poison  may  be  so  rapidly  absorbed  or  so 
virulent  that  there  is  no  reaction  on  the  part  of  the  lymphatics  or 
glands,  or  it  may  be  that  the  germs  are  in  such  cases  absorbed  directly 
into  the  blood,  just  as  may  occur  in  the  most  virulent  forms  of  septi- 
caemia. 

The  Lesions  in  Man.  Whatever  its  situation,  the  glanders  lesion 
is  essentially  the  same.  The  numerous  differences  in  its  appearance 
in  the  various  organs  and  in  different  individuals  are  due  to  differ- 
ences in  the  structure  of  the  tissues  and  to  a  variation  of  the  relation 
between  the  virulence  of  the  germ  and  the  resistance  offered  to  it  by 
the  organism.  It  w^ill  be  well,  then,  to  describe  the  mode  of  formation 
and  the  structure  of  the  glanders  lesion  in  general  before  considering 
the  modifications  met  with  in  different  localities. 

Having  gained  access  to  the  lymphatics  or  the  blood  vessels,  the 
bacilli  lodge  in  various  parts  of  these  channels.  First  of  all,  probably, 
the  bacilli  gain  access  to  the  endothelial  cells  lining  these  vessels  and 
cause  the  death  of  these  cells  and  their  partial  detachment.  The  break 
in  the  endothelial  lining  predisposes  to  thrombosis,  and  the  thrombus 
forms  an  excellent  culture  medium  for  the  bacilli  to  continue  the 
growth  already  begun  in  the  endothelial  cells.  Portions  of  such  in- 
fective thrombi  becoming  detached  may  be  carried  along  to  form 
emboli.  In  striking  accordance  with  the  embolic  origin  of  some  of  the 
foci  is  the  fact  that  in  one  prolonged  case,  that  of  Holmes  (113),  the 
lesions  were  always  recognizable  by  the  patient  before  any  objective 
signs  were  present,  by  the  sharp  stinging  pain  which  appeared  in  the 
part.  In  two  other  cases,  those  of  Wade  (13)  and  Lesur  (71),  sharp 
pain  in  the  eye  probably  marked  the  onset  of  a  similar  embolic  process. 
By  positive  chemiotaxis  polymorphonuclear  leucocytes  are  attracted  to 
these  areas  and  crowding  round  the  bacilli  form  the  centre  of  the 


*A  case  in  which  sudden,  sharp  pain  in  the  eye  was  followed  immediately  by 
swelling  of  the  pie-auricular  gland  is  included  here. 
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lesion.  McFadyean  in  his  latest  communication  on  Glanders*  asserts 
emphatically  that  this  aggregation  of  leucocytes  is  the  first  and  the 
essential  occurrence  in  the  formation  of  all  glanders  foci.  A  striking 
feature  of  glanders  lesions,one  which  is  never  so  well  marked,  according 
to  McFadyean,  in  any  other  disease,  is  the  rapidity  with  which 
nuclear  destruction  (chromatolysis)  takes  place  and  the  persistence 
with  which  the  nuclear  fragments  remain  as  deeply  staining  debris, 
rendering  the  attempt  to  identify  the  bacilli  in  sections  very  unsatis- 
factory. It  is  thus  a  common  thing  in  glanders  lesions  to  be  able  to 
recognize  under  the  microscope  the  shadowy  outlines  of  cells  that  have 
entirely  lost  their  nuclei.  Liquef active  necrosis  of  the  leucocytes  and 
the  tissues  involved  may  occur,  so  that  incision  of  a  focus  may  reveal 
only  an  oily  fluid  (farcy  oil)  comparatively  free  from  cellular  elements. 

The  leucocytic  accumulation  is  however  but  one  part  of  the  pro- 
cess of  formation  of  the  glanders  lesion.  Epithehoid  cells  are  seen 
about  the  central  accumulation  of  leucocytes.  These  are  probably 
derived  from  the  pre-existing  connective  tissue  cells  of  the  part  by  a 
process  of  active  proliferation  due  to  the  irritant  effects  of  the  bacilli 
or  their  toxins,  since  in  the  older  lesions  all  grades  of  transition  from 
these  more  central  epithelioid  cells  to  the  peripheral  adult  connective 
tissue  capsule,  which  tends  to  wall  off  the  lesion,  may  sometimes  be 
seen.  Giant  cells  are  not  infrequently  visible  in  the  developing  con- 
nective tissue  in  the  older  lesions,  but  are  less  numerous  and  less 
widely  scattered  through  the  lesion  than  in  tuberculosis. 

These  two  opposite  processes — leucocytic  accumulation  and 
neoplastic  formation — may  be  combined  in  various  degrees.  It 
is  in  this  way  that  we  find  the  glanders  lesion  may  vary  between  the 
extremes  of  an  abscess  with  no  tendency  to  new  growth  on  the  one 
hand  and  an  apparently  solid  tumor  on  the  other,  though  in  all  lesions 
at  some  stage  a  certain  degree  of  both  processes  is  to  be  seen. 

From  this  description  it  is  apparent  that  the  glanders  lesion 
is  closely  allied  to  an  inflammatory  process  with  abscess  formation, 
on  the  one  hand,  and  to  neoplastic  formation  on  the  other;  but,  ac- 
cording to  McFadyean,  it  has  features  which  differentiate  it  from  both 
these.  "From  an  inflammatory  process  it  is  to  be  distinguished",  he 
says,  "by  the  rapid  destruction  of  nuclei  w4th  persistence  of  thin, 
deeply  staining  fragments,  and  from  new  growth  by  the  presence, from 
the  earliest  stage  in  the  lesion,  of  a  centre  definitely  necrotic,  and  by 
the  more  marked  and  more  permanent  degree  of  chromatolysis  pre- 
sent." It  may  be  doubted,  however,  whether  pathologists  in  general 
would  be  willing  to  commit  themselves  to  the  definite  statement  that 
a  given  lesion  was  or  was  not  glanders  simply  from  an  observation 
of  its  microscopic  appearances.  Grossly,  a  recent  typical  glanders 
lesion  of  small  size,  such  as  is  found,  say,  in  the  lung,  shows  a 
central  opaque  area  of  necrosis  surrounded  by  a  translucent  gelati- 
nous zone  (  translucid  tubercle),  outside  of  which  again  is  a  hyperae- 
mic  area.  In  older  lesions  the  centre  is  usually  dry  and  cheesv  and  in 
place  of  the  surrounding  hyperaemia  is  an  area  of  fibrous  tissue  tending 


♦Journal  of  State  Medicine,  London,  February  1905. 
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to  wall  off  the  lesion.  Calcareous  degeneration  is  much  rarer  than 
in  tubercular  lesions,  though  Babes  holds  that  it  may  occur. 

All  grades  between  a  practically  solid  tumor  and  a  pure  abscess, 
with  or  without  signs  of  inflammatory  reaction,  occur  in  the  sub- 
cutaneous TISSUES  AND  MUSCLES,  where  the  lesions  in  man  are  most 
common.  Here  their  size  varies  from  a  scarcely  perceptible  lesion  up 
to  that  of  a  hen's  egg  or  larger.  Their  preferred  site  is  on  the  extremi- 
ties, but  they  may  occur  anywhere.  In  muscular  foci  at  times  no  pus 
can  be  obtained  on  incision,  only  a  little  oily  fluid  (farcy  oil).  Such 
contents  are  often  obtained  on  cutting  into  a  hard  tumor  showing 
no  signs  of  fluctuation.  Where  the  foci  contain  pus,  and  such  lesions 
are  the  rule  in  the  subcutaneous  and  muscular  s)^stems,  this  is  often, 
though  not  invariably,  viscid,  yellowish  or  greenish  in  color,  or  reddish 
or  brownish  from  admixture  with  blood.  Such  pus  contains  more 
albuminous  material  and  fewer  cellular  elements  than  ordinary  pus, 
but  nuclear  debris  resulting  from  the  chromatolysis  is  usually  very 
evident.  Not  infrequently  no  bacteria  whatever  can  be  demonstrated 
on  staining  such  pus  and  the  ordinary  pyogenic  organisms  are  quite 
commonly  absent. 

Like  most  glanders  lesions  these  abscesses  are  very  stubborn  about 
healing.  Partial  healing  often  takes  place,  but  extensive  breaking 
down  of  tissue  may  occur,  even  when  drainage  is  of  the  freest.  In 
this  way  very  extensive  loss  of  substance  may  occur,  and  in  such  cases 
if  healing  takes  place  there  is  much  cicatricial  tissue,  and  large  radiat- 
ing scars  may  result,  which  are  sometimes  held  to  be  rather  character- 
istic of  the  disease.  In  an  otherwise  healed  lesion  sinuous  tracts  are 
apt  to  remain  for  months,  secreting  a  turbid,  serous  fluid.  Even 
after  it  has  been  perfectly  healed  for  some  time  a  focus  may  break  out 
afresh.  A  phlegmonous  inflammation  of  the  skin  and  subcutaneous 
structures  may  occur.  It  is  due  to  a  spreading  lymphangitis.  It 
occurs  on  the  face  much  more  frequently  than  elsewhere,  and  often 
leads  to  local  gangrene,  more  or  less  severe,  which  may  involve  the 
bony  structures  as  well  as  the  soft  parts. 

In  the  SKIN  the  lesions  are  often  small,  pea-sized  or  smaller,  and 
closelv  resemble  the  lesions  of  small-pox,  but  foci  the  size  of  a  50  cent 
piece  or  larger  may  occur.  They  first  appear  as  reddened,  'flea-bitten' 
macules,  which  rapidly  become  hard,  shotty  papules,  on  a  reddened 
base.  They  may  be  surrounded  by  an  area  of  firm,  white  oedema. 
This  appearance  is  rare,  but  very  characteristic  when  present.  Usual- 
ly, but  not  invariably,  the  papule  rapidly  breaks  down  centrally  to 
form  a  vesicle  or  pustule,  which  may  become  umbilicated.  By  ne- 
crosis of  the  central  skin  an  ulcerated  spot  is  formed.  The  evolution 
of  these  papulo-pustules  is  as  a  rule  rapid,  but  may  be  very  slow,  as  in 
our  own  case.  They  may  appear  in  successive  crops,  after  the  fashion 
of  chicken-pox  lesions.  Rarely  the  rash  does  not  go  beyond  the 
papular  stage,  but  disappears,  usually  with  some  local  desquamation. 
After  breaking  down,  as  is  the  rule,  healing  may  occur  promptly  or 
slowly.  Or,  particularly  if  but  a  few  skin  lesions  are  present,  they  may 
long  remain  in  a  stationary  condition.  The  lesions  may  appear  in 
little  groups  and  seem  especially  prone  to  develop  in  connection  with 
phlegmonous  areas.     Or  adjoining  lesions  may  coalesce  to  form  a 
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crater-like,  punched-out  ulcer  with  elevated,  perhaps  overhanging 
edges  and  a  serpiginous  appearance.  If  the  lesions  are  very  super- 
ficial, blebs  containing  fluid,  serous,  blood-stained  or  purulent,  may 
form.  If  haemorrhage  occur  into  or  about  the  lesions,  the  rash  is 
purpuric.  Where  the  individual  lesions  are  large  a  pemphigus-like 
rash  is  seen. 

The  foci  in  lymph  glands  need  no  special  description.  Two 
enlarged  glands  removed  fairly  early  from  our  own  case  showed  general 
hyperplasia  of  the  gland,  with  a  small  softened  area  in  the  central 
portion  of  the  gland  containing  viscid,  mucoid-looking  material. 

On  the  MUCOSA,  e.g.  of  the  nose  or  mouth,  the  lesions  are  at 
first  similar  to  those  seen  on  the  skin,  but  ulcers  form  rapidly  and  may 
become  large.  They  are  apt  to  have  the  same  sharply  defined  borders 
as  the  skin  ulcers.  Such  ulcers  often  secrete  a  thick  ropy  pus,  yellow- 
ish, greenish,  or  mixed  with  blood,  but  the  discharge  may  be  thin  and 
watery.  Frequently  it  is  offensive,  but  this  is  by  no  means  always 
the  case.  It  is  said  that  the  purulent  secretions  in  glanders  are  only 
offensive  where  there  is  mixed  infection,  and  certainly  in  our  own 
chronic  case,  where  no  mixed  infection  was  present,  the  discharges 
were  never  offensive.  It  would  seem  that  purulent  discharge  may 
occur  from  mucous  membranes  at  times,  e.g.  from  the  conjunctiva  or 
the  vagina,  without  definite  ulceration,  so  that  it  would  certainly  be 
going  too  far  to  attribute  nasal  discharge  altogether  to  the  secretion 
from  the  ulcers.  It  seems  clear  that  a  general  specific  infiltration  of 
the  mucous  membrane  may  occur,  somewhat  analogous  to  the  phleg- 
mon developing  in  the  skin  and  subcutaneous  tissues.  Favorite  seats 
of  ulceration  are  the  nasal  septum,  the  soft  and  hard  palate,  and  the 
region  between  the  base  of  the  tongue  and  the  epiglottis.  Suppura- 
tive otitis  media  may  occur;  laryngeal  and  even  bronchial  ulceration 
is  occasionally  met. 

In  the  LUNGS  the  individual  lesions  are  generally  small,  and  when 
scanty  they  are  mainly  subpleural.  Each  lesion  shows  its  necrotic 
centre,  which  can  readily  be  removed.  In  recent  lesions  the  centre  is 
soft,  of  a  dirty  yellow-grey  color,  surrounded  by  a  translucent  zone, 
outside  of  which  is  an  area  of  intense  reddening.  In  old  lesions  the 
centre  is  yellowish,  rather  dry  and  brittle,  very  rarely  calcareous; 
then  comes  the  translucent  zone  surrounded  by  fibrous  tissue.  Though 
usually  small  in  the  lungs,  exceptionally  these  lesions  may  soften  and 
coalesce,  forming  large  necrotic  areas  or  even  definite  abscesses.  The 
appearances  of  acute  pulmonary  glanders  are  thus  practically  those  of 
broncho-pneumonia  in  some  cases.  In  others  they  may  more  closely 
resemble  miliary  tuberculosis,  from  which  however  glanders  lesions  are 
readily  distinguished  by  the  presence  of  the  necrotic  centre  even  in  the 
very  earliest  stages  of  the  nodules. 

Except  in  the  mouth  and  throat,  lesions  in  the  alimentary  tract 
proper  are  not  common.  However,  small  nodules  which  may  go  on 
to  ulceration  have  been  described  in  the  bowel  and  even  in  the  stomach. 
Such  ulcers  apparently  do  not  commonly  develop  in  the  lymphoid  ele- 
ments and  are  thus  distinguished  from  typhoid  ulcers.  In  one  case 
of  this  series  nodules  formed  in  the  peritoneum  covering  the  bowel. 

In  the  LIVER  and  in  the  splEEN,  breaking  down  of  the  foci  with 
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the  formation  of  multiple  minute  abscesses  is  the  rule  when  these 
organs  are  affected.  The  vascular  origin  of  the  foci  in  these  organs  is 
often  very  clear.  Rknal,  foci,  while  less  rare  in  man  than  in  the  horse, 
are  still  very  uncommon.  When  present  they  are  usually  similar  to 
those  seen  in  the  liver  and  spleen. 

Reference  may  be  made  to  curd-like  masses  which  are  occasionally 
met  with  between  the  skull  and  dura  mater,  or  in  other  regions,  as  on 
the  surface  of  the  liver  or  spleen,  beneath  their  capsules.  They  formed 
a  noticeable  feature  in  the  writer's  case.  These  masses  closely  re- 
semble certain  forms  of  syphilitic  gumma.  They  may  attain  a  con- 
siderable size  (hen's  egg).  Practically  structureless  microscopically, 
they  show  the  deeply  staining  nuclear  debris  above  referred  to,  which 
shows  them  to  be  the  remains  of  nodules  which  have  undergone  prac- 
tically complete  necrosis.  They  sometimes  appear  to  undergo  at  least 
partial  organization,  as  is  suggested  by  specimens  from  our  own  case. 

The  BONES  may  be  involved,  though  not  very  commonly.  Gan- 
grene, secondary  to  phlegmonous  inflammation,  may  extend  to  them. 
Necrosis  may  be  due  to  the  development  of  foci  in  the  nutrient  perios- 
teum. More  rarely  foci  may  develop  in  the  bone  marrow,  causing 
osteomyelitis,  or  in  the  cancellous  tissue  of  the  bones. 

Amyloid  disease  may  follow  the  prolonged  suppuration. 

Post  Mortem  Findings  in  44  Cases*.  In  many  even  of  the  cases 
here  included,  the  autopsy  records  are  very  meagre.  In  general,  ex- 
ternal lesions  that  were  recognized  or  should  have  been  recognized 
during  life  are  not  here  referred  to,  e.  g.  eruptions,  abscesses,  gan- 
grene, nasal  or  buccal  ulcerations,  &c. 

The  following  bony  lesions,  noted  in  6  cases  or  14%  of  the  au- 
topsies, each  occurred  once:  Caries  of  occipital  bone  with  perforation, 
caries  of  cranial  bones  with  two  perforations,  necrosis  of  upper  jaws, 
osteomyelitis  of  femur,  caries  of  lower  tibia  and  fibula,  and  caries  of 
tarsus. 

Intracranial  lesions  occurred  7  times  (16%).  Once  a  walnut- 
sized  nodule  was  found  in  the  right  hemisphere.  In  five  of  the  remain- 
ing cases  (11%),  localised  purulent  collections,  sometimes  inspissated, 
occurred  between  the  dura  and  skull,  generally  over  the  convexity  of 
the  hemispheres.  Once  there  was  a  leptomeningitis  of  the  interpedun- 
cular space  also.  It  thus  appears  that  localised  purulent  external 
pachymeningitis  is  a  rather  characteristic  feature  of  glanderous 
intracranial  lesions,  as  it  occurred  in  11%  of  the  autopsies.  Once 
there  was  pus  in  one  of  the  cerebral  sinuses  and  once  infarction  of  the 
brain. 

Pleural  adhesions  were  mentioned  7  times  (16%);  nodules  in 
the  pleura  once,  'pleurisy'  once,  serous  pleural  effusion  once  and  an 
abscess  in  the  pleural  cavity  once. 

Respiratory  tract.     In  one  case  in  which  the  viscera  con- 


*The  autopsy  on  Hertel's  case  of  combined  glanders  and  tuberculosis  is  not 
included,  because  of  the  impossibility  of  stating  definitely  which  lesions  were 
glanderous  and  which  tuberculous.  Several  other  cases  on  which  an  autopsy  was 
performed  are  not  included  because  the  only  note  of  it  obtained  was  the  presence 
of  "muscular  abscesses  "  or  "nasal  ulceration.  " 
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tained  glanders  abscesses  the  trachea  was  one  vast  cicatrix.  Tracheal 
and  bronchial  ulceration  or  cicatrization  is  mentioned  in  a  few  cases. 
The  one  remarkable  feature  with  regard  to  pulmonary  involvement  is 
the  frequency  with  which  small  tumors,  broncho-pneumonia,  small 
abscesses, or  some  form  of  pulmonary  consolidation  occurs. In  3 1  cases  or 
70%  of  these  autopsies,  practically  every  case  in  which  any  pulmonary 
abnormality  is  noted,  some  consolidation  occurred.  In  many  cases  the 
description  given  is  imsatisfactory,  so  that  a  detailed  description  of  the 
findings  in  the  several  cases  would  not  be  profitable,  but  it  may  be  point- 
ed out  in  general  terms  that  the  individual  lesions  when  most  charac- 
teristic were  firmly  imbedded  in  the  lung  substance  and  small  — 
pea-sixed  very  often — as  a  rule  with  a  caseous  centre  of  necrosis  and  a 
tendency  to  extreme  engorgement  of  the  surrounding  pulmonary  tissue, 
without  definite  hepatization  in  the  engorged  area,  when  the  lesions 
were  comparatively  recent.  When  older,  the  nodules  showed  a  ten- 
dency to  fibrosis  and  engorgement  was  not  common.  Babes  found 
definite  calcification  of  the  nodules,  which  is  generally  held  to  be  of 
rare  occurrence  in  human  glanders,  in  a  case  where  the  bacilli  were 
present  in  the  lungs  in  pure  culture.  At  times  the  individual  lesions 
appeared  to  coalesce,  causing  a  massive  consolidation.  In  a  few 
such  cases,  the  tendency  to  necrosis  in  the  lesions  being  strong,  a 
condition  that  approached  abscess  formation  was  found.  The  ten- 
dency of  the  pulmonary  nodules  to  affect  mainly  the  subpleural  regions 
was  also  marked  in  several  cases.  In  one  case,  however,  it  is  noted 
that  both  apices  were  the  parts  mainly  affected. 

Aliment.vry  tract.  Once  the  stomach  contained  nodules  and 
once  shallow  ulcerations,  the  latter  probably  due  to  post  mortem 
digestion.  The  Bowel  once  showed  on  its  peritoneal  surface  flat 
granulations,  caseous  internally,  and  once,  apparently  in  its  mucosa, 
nodules,  many  of  which  were  ulcerated  in  the  colon,  though  the  lym- 
phoid elements  were  normal.     Once  there  was  acute  colitis. 

Amyloid  disease  of  the  liver,  spleen  and  adrenal  was  found  in 
our  case  (155),  and  amyloid  disease  occurred  also  in  Kernig's  case  (95), 
which  was  complicated  with  syphilis.  In  one  of  Besnier's  cases  (103) 
the  kidneys  were  lardaceous  looking.  Fibrinous  perihepatitis  and 
perisplenitis  also  occurred  in  our  case,  and  in  another  there  was 
perihepatitis. 

The  liver  was  fatty  twice,  twice  it  contained  'nodules',  and  four 
times  small  abscesses,  three  times  apparently  in  the  course  of  the 
vessels.  Pus  in  the  portal  vessels  was  noticed  three  times  and  once 
there  was  pus  in  the  splenic  vein.  Jaundice  was  found  twice.  Once 
it  affected  only  the  left  lobe  of  the  liver  and  was  due  to  obstruction 
of  a  large  branch  of  the  left  hepatic  duct  by  inspissated  material  from 
an  hepatic  abscess.  Three  times  it  is  said  that  the  liver  was  'en- 
larged', once  it  was  large,  hard  and  pale,  once  it  was  soft,  once  there 
was  'hepatitis'. 

The  spleen  was  enlarged  1 1  times.  Once  there  was  splenic 
infarction,  'nodules'  were  present  five  times,  and  'abscesses'  four  times. 

The  kidneys  three  times  showed  parenchymatous  nephritis, 
once  'nephritis' ;  twice  they  contained  'nodules'. 
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Once  the  curt  statement  is  made  that  general  signs  of  septicaemia 
were  present. 

The  important  facts  of  these  autopsy  findings  are  the  commonness 
of  pulmonary  and  pleural  involvement ;  the  possibility  of  involvement 
of  stomach,  bowels  and  peritoneum ;  the  frequency  of  purulent  pachy- 
meningitis ;  and  the  not  uncommon  occurrence  of  pygemic  manifesta- 
tions. 

Symptomatology  and  Course.  We  are  here  concerned  only  with 
chronic  glanders.  But  at  the  outset  we  are  met  with  the  difficulty 
that  there  is  no  essential  difiference  between  acute  and  chronic  glanders 
as  to  symptomatology.  In  the  study  of  a  large  number  of  chronic 
cases  the  writer  has  been  struck  with  the  frequency  of  occurrence  of 
symptoms  that  are  supposed  fairly  characteristic  of  the  acute  as  dis- 
tinguished from  the  chronic  form.  A  comparison  of  the  results  of  ana- 
lysis of  a  corresponding  number  of  acute  and  chronic  cases  would 
no  doubt  show  interesting  differences  in  the  frequency  with  which 
individual  symptoms  are  met  in  the  two  classes  of  cases;  but  what 
concerns  us  here  is  only  the  fact  that  the  symptomatology  of  chronic 
glanders  includes  the  whole  of  that  of  the  acute  disease  as  well,  for 
chronic  glanders  frequently  ends  with  acute  symptoms  and,  though 
this  is  more  rare,  cases  with  a  typical  acute  onset  may  run  a  chronic 
course. 

Glanders  and  farcy  will  not  be  considered  separately.  As  Koranyi 
says,  writing  in  Nothnagel's  Specielle  Pathologic  and  Therapie, 
"though  glanders  and  farcy  are  usually  described  separately,  in  con- 
crete cases  the  symptoms  of  glanders  and  farcy  go  hand  in  hand." 
The  division  into  glanders  and  farcy  was  made  at  a  time  when  they 
were  considered  to  be  two  entirely  distinct  diseases.  At  the  present 
time  the  line  of  division  between  them  is  not  one  that  can  be  clearly 
drawn,  and  now  that  for  many  years  they  have  been  proved  to  be 
one  and  the  same  disease,  there  does  not  seem  to  be  any  sufficient  rea- 
son for  continuing  to  consider  them  separately,  particularly  as  the 
present  series  of  cases  apparently  shows  that  the  supposed  difference 
in  virulence  between  the  two  forms,  which  no  doubt  tended  to  per- 
petuate the  division,  has  no  real  existence. 

Period  op  Incubation.  The  period  of  incubation  in  a  few  cases 
seems  to  have  been  only  a  few  hours.  Probably  in  the  majority  of 
cases  it  is  from  one  to  five  days,  but  it  may  be  extended  up  to  two  or 
even  three  weeks.  It  is  said  that  the  period  of  incubation  is  longer 
when  the  poison  enters  otherwise  than  through  an  abrasion.  In  two 
cases  of  the  present  series,  however,  in  which  it  is  said  that  the  poison 
entered  without  the  presence  of  an  abrasion,  the  latent  period  was  but  a 
few  hours.  Of  the  present  series  of  cases  the  period  of  incubation 
could  only  be  ascertained  in  26  cases. 
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Incubation 
Period. 

Number    of 
Cases. 

Incubation 
Period. 

Number    of 
Cases. 

Few  hours 

3 
3 
6 

3 

I 

3 

7     days     

24           "        

8         "       

48       "     

Under  14  days  . 

4       days    

I  s  davs  .  . 

5     "   

Under  2 1  days 

a  few   "      

21  days  .  . 

The  average  incubation  period  for  the  2 1  cases  in  which  it  could 
be  accurately  estimated  was  four  and  one-third  days.  Cases  in  which 
the  period  of  incubation  appeared  to  be  several  months,  or  even 
several  years,  occurred  in  this  series,  but  such  cases  are  probably  ex- 
amples of  latent  glanders  and  will  be  more  appropriately  considered 
under  that  heading. 

Mode  of  Onset  and  Initial  Phenomena.  As  has  been  pre- 
viously pointed  out,  in  chronic  human  glanders  the  infection  appears 
to  take  place  most  frequently  through  a  wound  or  abrasion  of  the  skin. 
When  this  takes  place  there  are  apt  to  be  signs  of  local  trouble.  Pus 
often  forms  in  the  wound  or  abrasion,  there  is  swelling  and  infiltra- 
tion of  the  neighboring  tissues,  local  ulcers  may  form  with  raised, 
irregular  and  overhanging  edges  and  sloughy  yellow  or  greyish  bases. 
Proceeding  from  the  wound  towards  the  neighbouring  lymph  gland 
are  often  to  be  seen  the  red  streaks  denoting  a  lymphangitis.  27 
cases  of  the  present  series  (17%)  showed  a  lymphangitis  of  the  arm  at 
or  near  the  onset  of  the  disease.  Nodular  swellings  (farcy  buds)  often 
appear  in  the  course  of  the  inflamed  lymphatics  and  usually  break 
down,  forming  abscesses.  The  overlying  skin  ulcerates  and  the  lesions 
so  formed  may  spread  and  coalesce  into  serpiginous  ulcers.  These 
lesions  are  very  stubborn  to  heal  in  the  majority  of  cases,  and,  like  the 
lesions  elsewhere,  may  give  rise  to  sinuses,  secreting  a  thin  sero-pus. 
Adenitis  in  the  lymph  glands  connected  with  the  inflamed  lym- 
phatics commonly  follows  and  the  glands  may  break  down.  Adenitis 
at  the  onset,  usually  associated  with  lymphangitis,  is  mentioned  in  10 
of  these  cases  (6%).  In  other  cases  local  signs  may  be  entirely  want- 
ing. Garstang's  first  case  (93)  is  an  excellent  example  of  how  trifling 
the  local  manifestations  at  the  site  of  entrance  may  be.  A  wisp  of 
grass  was  used  to  wipe  the  discharge  of  a  glandered  horse  from  an  arm 
showing  no  abrasion.  On  the  day  following  a  slight  rash  appeared  in 
this  area,  which  disappeared  in  a  day  or  two.  There  was  no  pain, 
lymphangitis  or  other  local  disorder  in  the  arm,  apart  from  this,  but 
glanders  followed. 

When  the  virus  enters  through  a  mucous  membrane,  ulceration 
usually  occurs,  though  it  cannot  be  said  from  the  statements  made  re- 
garding these  cases  that  this  invariably  takes  place.  The  papular  and 
pustular  stage  which  has  occasionally  been  noticed  to  precede  ulcera- 
tion in  secondary  lesions  of  mucous  membranes,  does  not  appear  to 
have  been  observed  in  any  primary  mucosal  lesion,  perhaps  because 
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cases  do  not  as  a  rule  come  under  medical  observation  at  a  sufficient- 
ly early  period.  As  in  the  skin,  the  ulcers  often  have  a  punched-out 
appearance  and  may  become  serpiginous.  Increased  secretion  from 
the  mucosa  affected  almost  always  occurs.  It  is  often  attributed  to 
a  secretion  from  the  ulcer  itself,  but  such  an  explanation  fails  to 
account  for  those  cases  where  no  ulceration  is  noticeable,  as  is  fre- 
quently the  case  in  the  conjunctiva.  Besides,  when  the  secretion  is 
so  irritating  that  it  can  cause  excoriation  of  the  skin,  as  has  sometimes 
been  noticed,  it  is  certain  that  its  passage  over  a  mucous  membrane 
would  cause  inflammation  locally  and  bring  about  increased  secretion 
in  this  way.  It  would  seem  reasonable  to  assume  that  the  specific 
poison  may  cause  a  more  or  less  general  inflammatory  condition  of  the 
mucous  membrane  without  ulceration.  Such  an  assumption  is  quite 
compatible  with  the  view — if  it  be  adopted —  that  in  an  initial  lesion  of 
a  mucous  membrane  the  bacilli  almost  always  gain  entrance  by  an 
abrasion.  The  secretion  is  very  commonly  mixed  with  blood,  but 
may  be  yellowish  or  greenish.  When  most  typical,  it  is  at  first  a  thick, 
gluey  mucus,  probably  tinged  with  blood ;  later,  a  ropy,  viscid  muco- 
pus ;  but  not  very  rarely  the  discharge  is  thin  and  watery.  It  may  be 
very  irritant,  causing  excoriation  of  the  skin  over  which  it  runs. 

Where  the  history  of  the  case  gives  no  hint  of  how  the  germs 
gained  access,  it  may  be  considered  that  in  a  very  general  way  the 
position  of  the  first  lesion  gives  some  information  as  to  the  mode  of 
entrance  of  the  poison.  It  may  be  pointed  out  that  this  inference 
seems  to  be  less  justifiable  when  the  first  lesion  mentioned  is  on  the 
lower  extremity  than  when  it  is  elsewhere,  seeing  that  in  several  of 
such  cases  the  lesion  has  not  appeared  for  a  period  varying  from  some 
weeks  up  to  fifteen  months  after  the  onset  of  the  first  symptoms.  A 
brief  tabular  statement  of  the  locality  of  the  first  lesion  follows : 

PRIMARY   LESIONS. 

Not  mentioned 30  cases 

SKIN    OR    SUBJACENT   PARTS — 95. 

Hand    45    cases 

Arm   7 

Face  and  head    12 

Neck    3 

Trunk     6 

I/CgS       22 

MUCOS/E — 30. 
Nose -13  cases    (ulceration  or  discharge) 


Mouth    4 

Eye 3 

Respiratory  tract 7 

Gastro-intestinal i 

Vagina 2 


(ulceration  or  inflammation) 
(lacrymal  fistula  twice) 

(primary  diarrhoea) 


Chronic  Glandkrs  in  Man  51 

This  distribution  of  the  primary  lesions  would  lead  us  to  infer 
that  the  poison  is  absorbed  through  the  skin  three  times  as  often  as 
through  a  mucous  membrane,  and  that  in  more  than  half  of  all  cases 
— 65  out  of  125 — it  is  from  the  skin  of  the  exposed  parts  of  the  body 
that  absorption  takes  place,  and  that  in  about  half  the  remaining 
cases  the  poison  gains  admission  through  the  exposed  mucous  mem- 
branes, seeing  that  the  poison  can  enter  the  alimentary  or  respiratory 
system  only  through  the  mouth  or  nose.  And  the  frequency  with 
which  the  nose  and  respiratory  tract  show  the  first  lesion  (two- 
thirds  of  all  primary  mucosal  affections)  suggests  that  they  are  loci 
minoris  resistentiae,  or  that  they  are  more  exposed  than  other  mucosae 
to  infection. 

However  the  virus  enters,  the  invasion  is  likely  to  be  accompanied 
by  certain  constitutional  symptoms.  It  may  be  said  that  in  com- 
paratively few  cases  are  the  subjective  symptoms  gone  into  as  thorough- 
ly as  could  be  desired.  General  malaise,  inertia  or  distaste  for  work, 
referred  to  17  times,  is  comparatively  common. 

Fever  is  not  necessarily  present  at  the  onset  of  chronic  glanders, 
but  is  of  frequent  occurrence.  It  is  mentioned,  apart  from  chill,  1 1 
times  (7%)  at  the  onset  in  this  series.  It  may  have  a  gradual  step- 
like rise  and  be  accompanied  by  symptoms  leading  to  a  strong  suspi- 
cion of  typhoid.  In  other  cases  chill  and  definite  rigor,  seen  at  the 
onset  in  19  cases  of  this  series  (12%),  occur.  These  are  sometimes 
accompanied  by  definite  sweating  and  may  be  repeated.  After  such 
rigors  the  temperature  may  be  normal  for  some  time,  or  there  may  be 
evening  rises.  The  most  characteristic  feature  of  the  temperature  in 
chronic  glanders  is  its  irregularity,  with  a  strong  tendency  to  assume 
a  septic  type,  much  as  in  chronic  tuberculosis. 

Pains,  generally  rheumatic  and  mainly  in  the  extremities,  occurred 
22  times  (14%)  as  an  initial  feature  of  the  present  series.  Purulent 
foci,  apart  from  those  secondary  to  lymphangitis,  are  very  common 
at  the  onset  (30  times  (19%)  here).  Vomiting  began  the  disease  in 
but  four  of  these  cases ;  anorexia  at  the  onset  is  not  uncommon ;  initial 
diarrhcea  occurred  once  in  this  series.  A  rash,  usually  local  and 
pustular,  was  observed  near  the  beginning  of  the  disease  in  13  cases, 
and  lacrymal  Fistula  twice.  Nasal  manifestations,  either  catarrh  or 
ulceration,  were  seen  at  the  onset  in  13  cases  (8%),  in  two  of  which 
there  was  also  Ear  discharge.  Sore  throat  and  enlargement  of 
THE  TONSILS  each  occurred  once  at  the  beginning  of  a  case.  Initial 
laryngitis  seemingly  occurred  twice,  pleurisy  twice  and  bron- 
chitis three  times.  Periostitis  was  once  the  first  complaint  and 
once  it  was  pain   over  the   liver. 

Physical  Signs.  When  the  bacilli,  travelling  as  a  rule  from 
the  point  of  entrance  by  the  lymphatics  to  enter  the  blood,  have 
once  reached  the  blood,  they  are  probably  carried  from  one  place  to 
another  mainly  by  means  of  the  blood  channels.  They  may  settle  in 
any  part  of  the  locomotor  system  and  form  the  starting  point  of 
lesions  there.  Moreover,  from  any  focus  the  bacilli  are  liable  to  be 
absorbed  into  the  lymphatics  and  to  travel  by  them.  In  this  way  both 
the  blood-current   and   the  lymph-stream   are  factors  in  the  spread 
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of  the  disease,  carrying  the  germs  to  the  locomotor  system,  mucous 
and  serous  membranes  and  to  the  internal  organs.  Local  infection 
of  the  accessible  mucosae  and  skin  may  be  brought  about  by  auto- 
inoculation  with  the  discharges  by  scratching. 

It  follows  from  this  that  lymphangitis,  though  much  more  com- 
mon as  an  initial  manifestation,  may  occur  at  any  period  of  the  disease. 
In  the  present  series  it  is  noted  29  times  (19%),  the  upper  extremity 
being  affected  in  every  case  but  in  two,  where  the  lower  extremity  was 
involved.* 

When  LYMPHATIC  ADENITIS  occurred  early  in  the  disease,  it  was 
usually  associated  with  lymphangitis,  but  in  cases  that  occurred  later 
such  an  association  was  not  commonly  manifest.  It  was  observed  in 
42  cases  (26%)  of  the  present  series ;  3  times  it  was  general ;  the  cervical 
glands  were  affected  13  times,  submaxillary  10,  preauricular  3, 
epitrochlear  3,  axillary  13,  supraclavicular  i,  and  inguinal  9  times. 
Three  times  the  glands  affected  are  not  specified. 

Phlegmon.  Areas  of  erysipelatous  or  phlegmonous  inflam- 
mation are  particularly  liable  to  develop  on  the  head  or  face  and  form 
a  rather  characteristic  feature  of  the  disease.  A  tendency  to  slough- 
ing, and  also,  it  may  be  added,  to  involvement  of  the  deeper  struc- 
tures and  to  gangrene  of  the  soft  parts  is  more  marked  than  in  ordinary 
erysipelas.  At  times  this  process  is  a  sluggish,  boggy  infiltration  of 
the  tissues,  unaccompanied  by  redness  or  heat,  but  as  a  rule  the  resem- 
blance to  ordinary  phlegmon  is  great.  Indeed,  glanderous  phlegmon 
is  simply  a  severe  form  of  lymphangitis,  though  for  convenience  of 
description  it  is  considered  separately.  Phlegmon  was  present  in  51 
cases  of  this  series  (33%) ;  27  times  on  the  head  or  face,  3  times  on  the 
neck,  8  times  on  the  upper  and  10  on  the  lower  extremities,  once  on  the 
penis,  and  once  it  spread  from  the  ear  till  most  of  the  body  was  in- 
volved. 

Gangrene  is  usually  a  sequel  of  phlegmon.  It  occurred  in  14 
cases  (9%).  In  ten  of  these  it  was  about  the  face  or  mouth,  once  on 
the  neck  and  three  times  on  the  lower  extremity.  Usually  it  was 
trifling,  but  twice  the  whole  face  was  involved.  Phagedaenic  ulcera- 
tion, which  occurred  in  a  few  cases  and  destroyed  considerable  tissue, 
is  so  closely  allied  to  gangrene  that  it  is  almost  impossible  to  draw  a 
definite  line  of  distinction  between  the  two  conditions. 

Usually  one  to  four  weeks  after  the  onset,  according  to  Koranyi, 
subcutaneous  and  muscular  foci  begin  to  form.  The  time  of  appear- 
ance of  the  foci  is  very  variable,  however ;  in  some  cases  their  develop- 
ment is  the  first  thing  noticed  by  the  patient,  while  in  other  cases  they 
are  a  late  phenomenon.  In  one  remarkable  case  of  Babes  they  first 
began  to  appear  five  years  after  the  onset  of  the  trouble.  They  may 
appear  anywhere,  but  are  most  common  in  the  extremities,  and  the 
head  and  neck  are  more  frequently  affected  than  the  body. 

As  the  subcutaneous  and  muscular  lesions  are  the  most  constant 
feature  of  the  disease,  it  may  be  well  to  consider  their  distribution  in 
the  present  series  more  in  detail. 

♦Strictly  speaking.plegmon  should  be  included  as  a  lymphatic  affection,  though 
it  is  considered  separately. 
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Tumors  or  swellings  which  did  not  go  on  to  abscess  formation, 
or  which,  after  apparent  suppuration,  subsided  into  practically  solid 
tumors  through  inspissation  of  the  pus  or  disappeared  entirely  with- 
out operation,  seem  to  have  occurred  in  at  least  20  cases  (13%),  pro- 
bably in  more,  as  the  statements  made  are  often  vague.  The  rare 
cases  in  which  definite  fluctuation  in  such  swellings  was  followed  by 
their  spontaneous  total  disappearance,  at  least  so  far  as  physical  signs 
went,  are  of  special  interest.  These  non-suppurating  tumors  occurred 
in  the  upper  extremities  8  times,  9  times  in  the  lower  limbs  and  once 
over  the  clavicles.  In  addition  there  were  in  three  cases  distinct  signs 
of  inflammatory  joint  trouble,  in  the  wrist,  elbow,  knee  and  ankle, 
which  signs  subsided  subsequently.  In  one  of  these  cases  the  pre- 
sence of  pus  in  some  of  the  joints  was  demonstrated  at  operation. 

Subcutaneous  or  Intramuscular  Abscesses  are  by  far  the 
most  constant  of  all  lesions  in  chronic  glanders.  They  were  present 
in  130  of  the  156  cases(83%).  In  19  of  these  cases  no  mention  is  made 
of  the  locality  affected,  and  in  several  others  it  is  stated  that  abscesses 
occurred  elsewhere  than  in  the  regions  specified. 

A  brief  statement  of  the  frequency  with  which  different  parts  of 
the  body  were  affected  follows : 

HEAD  and  neck — 37 

Scalp,     7  Forehead,     6  Face,     23  Neck,     7 

TRUNK — 12 

Chest 6  Epigastrium  i  Anus i 

Side I  Lumbar ...    i  Testicle    2 

Labium i 

UPPER  EXTREMITIES — 73 

Locality  not  specified  26  Shoulder*  5  Upper  arm 12 

Elbow 8         Forearm  29  Hand  f 4 

lower   EXTREMITIES — 7 1 

Locality  not  specified.   i6     Gluteal 4         Thigh 32 

Anterior  tibial  region .      7     Knee 17         Calf 26 

Elsewhere  in  lower  leg   15     Ankle 8  Foot 4 

It  is  interesting  to  note  that  although  the  poison  gained  entrance 
through  the  upper  extremities  in  the  majority  of  cases,  lesions  in  the 
lower  extremities  are  practically  as  common  as  in  the  arms.  This 
suggests  that  the  more  sluggish  circulation  in  the  lower  extremities  pre- 


*The  statements  made  in  the  case  reports  are  often  too  general  to  permit  the 
assumption  that  a  '  shoulder  '  or  other  joint  lesion  involved  the  joint  itself,  though 
not  uncommonly  there  was  purulent  involvement  of  the  joints  themselves. 

tThe  inclusion  of  pus  formation  in  a  wound  of  entrance  would  make  the  pro- 
portion of  hand  lesions  much  larger. 
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disposes  to  the  lodgment  of  the  bacilli  in  the  capillaries  that  forms 
the  starting  point  of  the  lesions. 

The  tendency  of  these  foci  to  develop  in  the  muscles  themseIvVEs 
is  usually  strongly  marked.  These  foci  vary  in  size  from  scarcely  per- 
ceptible lesions  to  the  size  of  a  goose  egg  and  even  larger.  In  some 
cases  thev  break  down  immediately  without  perceptible  inflammatory 
reaction,  so  that  they  are  frequently  regarded  as  tubercular  cold  ab- 
scesses, a  diagnosis  for  which  the  scarcity  of  bacteria  in  the  pus  seems 
to  give  additional  ground.  In  other  cases,  incision  of  a  focus  larger 
than  a  hen's  egg,  which  has  been  developing  for  weeks,  may  reveal  only 
a  diffuse  infiltration  of  the  tissues  affected,  with  a  little  reddish  oily 
fluid  in  the  centre  of  the  focus,  but  no  pus.  Suppuration  usually  fol- 
lows the  opening  of  such  a  focus,  and  this  though  mixed  infection  does 
not  commonly  occur.  As  already  stated  there  may  be  all  grades  be- 
tween practically  solid  tumors  and  abscesses. 

Pain  and  tenderness  vary  greatly  in  the  foci,  being  entirely  absent 
in  some  cases,  very  severe  in  others.  This  variation  depends  partly  on 
locality  and  on  proximity  to  important  nerves.  The  development 
of  a  focus  in  the  diploe  of  the  skull  led  in  the  writer's  case  to  a  strong 
suspicion  of  an  intracranial  lesion.  On  the  whole  it  is  probable  that 
the  earlier  lesions  are  more  apt  to  be  painful  than  those  which  occur 
late.  In  42  cases  (27%)  pain  in  the  lesions  is  referred  to.  In  12  cases 
the  initial  lesion  is  especially  mentioned  as  painful*. 

A  striking  feature  of  most  of  these  lesions  is  their  stubborn  resist- 
ance to  treatment.  Whatever  the  antiseptic  agents  used,  they  often 
refuse  to  heal  for  many  months.  They  may  heal  partially,  leaving 
discharging  sinuses,  or  may  heal  completely  and  then  break  open 
again  repeatedly.  The  same  focus  may  require  operation  a  dozen 
times.  The  edges  of  an  incision  made  through  healthy  tissue  to  eva- 
cuate an  abscess  are  liable  to  become  infected  from  the  discharges. 
In  such  cases  pale  red,  shotty  granulations  spring  up  all  over  the 
wound,  usually  to  break  down  later.  The  retrogression  and  complete 
disappearance  of  foci  without  operation  occurs  occasionally,  but  is 
relatively  uncommon. 

The  bacilli  may  reach  the  joints  from  the  blood  or  lymph-channels 
and  there  set  up  an  arthritis  which  is  apt  to  be  suppurative,  but  which 
seems  in  a  certain  number  of  cases  to  be  non-suppurative  for  a  long 
time,  and  which  indeed  may  subside  completely  without  ever  pro- 
ceeding to  pus  formation.  In  other  cases  the  joint  involvement  is 
secondary  to  extension  from  near-by  foci.  The  joints  appear  to  have 
been  definitely  involved  in  1 1  cases  (7%)  of  the  present  series.  Puru- 
lent involvement  of  the  knee  joint  occurred  7  times,  and  in  one  of  these 
cases  most  of  the  larger  joints  became  involved;  the  ankle  was  affected 
3  times,  the  wrists  once,  and  once  one  of  the  metacarpo-phalangeal 
joints.  Apparently  there  was  joint  involvement  without  pus  forma- 
tion in  the  knees  3  times  and  once  in  the  shoulder  joint.  In  one  case 
where  pus  had  been  found  in  the  ankle  at  operation  intra  vitam,  there 
was  no  trace  of  it  found  at  autopsy  later. 


*The  scant  attention  paid  to  subjective  symptoms  in  most  of  these  cases  is 
doubtless  the  reason  that  these  figures  are  not  higher. 


Chronic  Guanders  in  Man  55 

Involvement  of  periosteum  or  bone,  is  not  rare.  It  was  noted 
in  24  cases  (15%)  of  the  series.  Usually  it  is  secondary  to  lesions  in 
the" soft  parts,  but  the  bone  or  its  marrow  may  be  involved  primarily. 

BONY    LESIONS. 

Head,  Jj.  ^rm,  i. 

g]^ull  4  Bones  forming  wrist,      i 

Jaw  bones,  2  Leg,  6. 

Nasal  septum  perforated,  8  Osteomyelitis  of  femur,  i 

Hard   Palate  perforated,  3  Tibia  or  fibula,  5 

Inferior  turbinated  bones,  2  Tarsus,  i 

As  a  rule  when  bone  is  involved  it  gradually  melts  away,  but  de- 
finite sequestra  may  form  from  the  death  en  masse  of  larger  pieces  of 
bone,  and  in  one  case  definite  formation  of  new  bone  took  place  by  a 
process  of  proHferative  osteitis. 

From  what  has  been  said  concerning  the  mode  of  development  of 
the  disease,  it  will  be  seen  that  in  chronic  glanders  the  various  local 
manifestations  do  not  appear  in  any  regular  order,  but  that  the  appear- 
ance or  non-appearance  of  a  lesion  in  any  place  is  dependent  to  a  large 
extent  upon  accidents  connected  with  the  circulation.  When  the 
germs  gain  access  to  the  blood  in  sufficient  numbers,  a  septico-pyaemia 
may  develop.* 

Cutaneous  eruptions.  One  sign  which  must  be  regarded  as  ot 
grave  import,  indicating  as  it  does  a  wide  diffusion  of  the  poison,  is 
the  appearance  of  a  generalized  eruption,  affecting  all  parts  of  the 
body  surface.  It  is  nol  impossible,  however,  for  a  patient  to  rally  and 
to  all  appearance  recover  completely  after  a  universal  eruption. 

The  skin  eruptions  of  chronic  glanders  are  more  apt  to  appear 
comparatively  late  in  the  disease  than  during  its  earlier  stages.  It  is 
not  however  very  rare  for  a  rash  to  show  itself  at  the  outset  of  the 
disease.  Six  times  a  local  rash  was  the  first  manifestation  of  the  dis- 
ease. Twice  it  began  in  regions  the  patient  was  wont  to  scratch  and 
here  inoculation  probably  took  place  by  the  finger  nails.  Once  the 
discharge  from  a  glandered  horse,  which  had  fallen  on  the  unabraded 
surface  of  a  man's  arm,  was  wiped  off  with  a  wisp  of  grass.  In  this 
case  the  measure  taken  to  guard  against  infection  was  doubtless  the 
direct  means  of  inoculating  the  germs,  for  next  day  red  spots  appeared 
on  this  area.  They  became  pustular  and  healed  in  a  couple  of  days 
without  any  sign  of  Ivmphangitis  or  glandular  involvement,  yet  gland- 
ers immediately  followed.  This  last  case  shows  how  the  virus  may 
enter  without  anv  marked  local  signs.  It  may  be  pointed  out,  in 
conclusion  of  the  reference  to  this  case,  that  another  man  with  equal 
chance  of  infection,  who  washed  off  the  discharge,  escaped  the  disease. 
In  another  interesting  case  an  abrasion,  received  while  attending  a 


♦Notice  however,  that  though  pyaemia  is  comrtK.n  in  chronic  glanders,  it  is 
hardlyever  possible  to  isolate  the  germ  from  the  circulating  blood  so  Lhat  the 
number  of  bacilli  present  in  the  circulation  at  any  one  time  is  probably  relatively 
small. 
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glandered  horse,  healed  promptly,  but  immediately  after  its  healing  a 
local  rash  appeared  on  this  spot  and  glanders  followed.  In  the  writer's 
case  two  slowly  developing  acne-like  pustules  on  the  forehead  were  the 
first  sign.  Twice  a  generalized  eruption  occurred  at  the  onset,  once 
purpuric  and  once  consisting  of  bullae,  34  to  2  3-^  inches  in  diameter. 

Altogether  it  would  appear  that  some  rash  was  present  in  57 
cases  of  this  series  (37%).  This  eruption,  however,  was  often  very 
scanty,  being  limited  to  two  or  three  individual  lesions  in  one  or  two 
of  the  cases.  Indeed,  no  sharp  line  of  distinction  can  be  drawn  be- 
tween the  skin  lesions  and  the  subcutaneous  and  muscular  foci  already 
referred  to.  It  is  only  for  purposes  of  description  that  any  attempt 
is  made  to  do  so.  When  most  typical  the  eruption  shows  itself  first  as 
pea-sized,  flea-bitten  spots,  which  become  papular,  then  pustular,  and 
finally  ulcerate,  thus  resembling  closely  the  eruption  of  small-pox. 
As  a  rule,  however,  the  evolution  of  the  individual  lesions  is  more  rapid 
than  is  the  case  in  small-pox,  the  cycle  taking  as  a  rule  but  24  to  48 
hours.  This  rapidity  of  evolution  is  not  invariably  present.  In  our 
own  case  the  nodules  on  the  forehead  were  just  beginning  to  break 
down  a  week  after  they  first  appeared. 

Moreover,  the  eruption  often  shows  itself  in  successive  crops,  and 
may  appear  on  different  parts  of  the  body  successively,  and  this  gives 
an  additional  means  of  differentiating  the  rash  of  glanders  from  that 
of  small-pox.  Ulceration  does  not  always  occur,  indeed  on  rare  occa- 
sions the  rash  subsides  after  reaching  the  papular  stage,  with  some 
desquamation,  perhaps,  where  the  papules  have  been.  At  times 
spreading  ulcers,  which  may  attain  the  size  of  a  50  cent  piece,  or  even 
larger,  have  their  origin  in  these  papulo-pustules.  Large  serpiginous 
ulcers  may  be  formed  by  the  confluence  of  adjacent  lesions.  A  papulo- 
pustular  rash  appears  particularly  liable  to  develop  in  phlegmonous 
areas.  Should  hemorrhage  occur  into  the  lesions  one  gets  a  purpuric 
rash.  Where  the  lesions  are  very  superficial,  bullse  of  various  size 
may  form,  containing  bloody  or  clear  serum  or  turbid  purulent  con- 
tents. Umbilication  is  not  uncommon  in  the  larger  lesions.  Twice 
it  is  said  that  'rose-spots'  occurred  and  their  appearance  gave  increas- 
ed plausibility  to  a  diagnosis  of  typhoid.  A  wide-spread,  though  not 
always  general,  papulo-pustular  rash  was  seen  in  16  cases.  In  the 
majority  of  cases  the  rash  was  local. 

As  to  regions  specially  affected,  we  have  the  forehead  mentioned 
5  times,  the  face  14  times,  the  scalp  and  the  neck  each  3  times,  the 
BACK  twice,  the  upper  Extremities  14  times,  the  lower  limbs  9  times 
and  the  trunk  7  times.  Twice  a  general  eruption  was  purpuric  and 
once  papular.  A  local  purpuric  rash  is  mentioned  4  times,  once  each 
on  the  face,  the  chest,  the  abdomen,  and  the  limbs.  A  pemphigus- 
like general  eruption  was  seen  three  times  and  in  4  other  cases  there 
were  local  bullae. 

As  to  time  of  appearance  of  the  rash,  it  is  noted  at  or  near  the 
onset  in  13  cases,  during  the  course  of  the  disease  in  25  cases,  and  as  a 
terminal  feature  occurring  within  a  few  days  of  death  in  27  cases. 

Nasal  involvement.  There  is  relatively  frequent  involvement 
of  the  nasal  cavities.  This  occurred  in  64  out  of  the  156  cases  (41%) 
The  nasal  mucosa  is  often  swollen  and  red  at  the  onset, and  nasal  breath- 
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ing  is  interfered  with ;  later,  secretion  is  increased.  In  other  cases  the 
appearance  of  papules  on  the  mucosa  is  the  first  sign  noticed.  These 
become  pustules  and  then  ulcers, which  may  coalesce  to  form  irregular, 
punched-out  looking,  ulcerated  patches,  with  sloughy  bases  and  raised 
edges.  Ulceration  may  extend  deeply  and  cartilage  and  bone  may  be 
involved.  Perforation  of  the  bony  septum  occurred  at  least  9  times 
(once  attributed  to  the  use  of  the  thermocautery)  and  in  two  or  three 
additional  cases  the  inferior  turbinated  bones  were  destroyed.  The 
discharge  is  usually  at  first  scanty,  glairy,  sticky,  blood-stained  mucus, 
which  often  forms  crusts  about  the  nostrils;  later,  it  is  an  abundant, 
viscid  muco-pus,  yellow  or  green,  or  mingled  with  blood.  Often  the 
discharge  is  the  first  nasal  sign  noticed. 

Including  colds  in  the  head  nasal  discharge  was  noted  in  47  of 
the  156  cases  (30%),  in  15  of  which  it  is  stated  that  ulceration  was  also 
present.  In  at  least  four  cases  the  discharge  was  thin  and  watery. 
Quite  often  it  is  offensive,  but  this  is  generally  attributed  to  mixed  in- 
fection, and  probably  in  the  majority  of  cases  this  offensive  character 
is  wanting.  Twelve  times  there  was  ulceration  without  any  reference 
to  discharge.  In  some  of  these  cases  the  ulceration  was  only  found  at 
autopsy.  In  at  least  two  of  these  cases  (Laugier  (11)  and  one  of 
Tardieu's  (36)),  it  is  distinctly  stated  that  at  no  time  during  life  was 
there  nasal  pain  or  discharge,  yet  nasal  ulceration  was  found  at 
autopsy.  According  to  Dr.  Rutherford,  a  similar  latency  of  nasal 
ulceration  in  equine  glanders  is  of  common  occurrence.  Indeed,  when 
we  consider  how  rarely  the  nasal  cavities  are  carefully  examined  at 
autopsy.it  is  probable  that  nasal  ulceration  in  human  glanders  is  much 
more  common  than  is  supposed.  It  may  be  added  that  even  in  cases 
eventually  proving  fatal  the  clinical  manifestations  of  nasal  involve- 
ment may  be  only  transient.  One  nostril  may  be  involved  alone  for 
a  considerable  time.  This  was  noticed  in  at  least  three  cases  of  the 
present  series. 

Ocular  Manifestations  occurred  in  24  cases  (15%).  Of  these 
conjunctivitis  is  most  common.  It  was  present  in  16  cases  (10%); 
three  times  the  secretion  was  watery,  and  thirteen  times  muco-purulent 
or  purulent.  Conjunctival  ulceration  may  occur,  but  it  was  only 
distinctly  stated  to  be  present  in  two  cases  and  appears  to  be  excep- 
tional. Conjunctival,  as  well  as  nasal  involvement,  may  be  transi- 
tory, but  there  is  grave  reason  to  fear  blindness  or  serious  damage  to 
vision  if  ocular  manifestations  of  any  kind  develop  in  glanders.  Sight 
was  lost,  on  one  side  at  least,  in  three  cases,  and  badly  impaired  in  a 
fourth,  in  which  spreading  ulceration  laid  bare  the  muscles  and  nerves, 
though  in  this  case  from  almost  complete  blindness  vision  was  suffi- 
ciently restored  to  enable  the  patient  to  read  large  letters.  The 
lacrymal  sac  was  involved  7  times;  exophthalmos  occurred  twice; 
ptosis,  diplopia  and  haemorrhagic  retinitis  each  once. 

Mouth.  The  mucosa  of  the  mouth  or  pharynx  was  involved, 
either  by  an  inflammatory  process  and  the  discharge  of  a  thick  stringy 
mucus,  or  through  local  ulceration,  in  31  cases  (20%).  Any  part  of 
the  mucosa  may  be  involved,  but  lesions  on  the  tongue,  save  at  its 
root,  are  uncommon.  Ulcers  about  the  pillars  of  the  fauces  or  on  the 
uvula  or  the  pharynx  are  apt  to  make  swallowing  painful.     In  one 
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remarkable  case  the  tonsils  were  enormously  enlarged  and  the  diagno- 
sis made  from  microscopic  examination  was  sarcoma  of  the  tonsils. 

Ear.  Otitis  media  may  occur,  probably  from  extension  of 
an  inflammatory  process  along  the  Eustachian  tube,  since  ear  trouble 
appears  to  be  uncommon  except  in  cases  where  the  nose  or  throat  is 
involved,  but  the  possibility  of  specific  lesions  of  the  middle  ear  arising 
independently  of  nose  or  throat  involvement  must  be  admitted.  In 
5  cases  of  this  series  suppurative  otitis  media  occurred.  The  specific 
nature  of  the  otitis  does  not  appear  to  have  been  investigated  in  any 
case  by  cultural  or  animal  experiments.  In  2  additional  cases  deaf- 
ness is  mentioned,  once  as  a  terminal  feature  and  once  as  the  result  of 
an  obstruction  of  the  Eustachian  tube  by  a  mass  in  the  pharynx. 

Larynx.  Laryngeal  involvement  occurs  not  very  rarely. 
Hoarseness  or  laryngeal  ulceration  or  laryngitis  was  noticed  in  at  least 
12  cases  (8%)  of  this  series. 

Lungs.  Invasion  of  the  lungs  may  show  itself  by  the  development 
of  cough  and  perhaps  dyspnoea.  The  expectoration  is  very  scanty  at 
first  and  very  sticky,  later  it  usually  consists  of  an  abundant  viscid 
muco-pus,  though  occasionally  it  is  thin  and  watery.  It  is  often 
mixed  with  blood  and  may  be  offensive,  the  latter  probably  from  mixed 
infection.  The  lungs  often  show  signs  of  bronchitis  on  physical 
examination,  but  apparently  dulness  is  unusual,  though  focal  lesions 
are  common  enough  at  autopsy.  The  clinical  signs  of  pulmonary 
glanders,  however,  are  deserving  of  more  careful  investigation  than 
they  have  yet  had  and  in  every  case  of  glanders  routine  examination 
of  the  chest  should  be  made.  Signs  and  symptoms  pointing  to  pul- 
monary or  pleural  involvement  were  noted  in  39  of  the  156  cases  (25%). 
Cough  is  mentioned  19  times.  When  associated  with  night-sweats 
and  emaciation  it  may  give  rise  to  groundless  suspicion  of  the  presence 
of  pulmonary  tuberculosis.  It  must,  however,  be  remembered  that 
cases  have  occurred  in  which  glanders  and  tuberculosis  have  been 
proved  bacteriologically  to  co-exist  in  the  same  person.  The  present 
series  contains  one  such  case  and  others  are  on  record  in  the  literature. 
Signs  of  bronchitis  were  noted  in  15  cases,  but  definite  signs  of  con- 
solidation would  seem  from  these  records  to  be  distinctly  rare,  as, 
after  excluding  tuberculosis,  they  were  only  noted  in  6  cases.  In  this 
respect  there  is  a  distinct  discrepancy  between  the  clinical  and  the 
pathological  records,  seeing  that  in  the  latter  evidence  of  pulmonary 
consolidation  was  found  in  practically  every  case  where  there  was  any 
pulmonary  abnormality.  The  explanation  of  this  apparent  discrep- 
ancy probably  lies  in  the  fact  that  the  individual  lesions  are  as  a  rule 
very  small  and  liable  to  be  separated  from  one  another  by  crepitant 
lung  substance,  just  as  is  the  case  in  miliary  tuberculosis,  in  which 
also  physical  signs  are  notoriously  scanty.  Tracheal  or  bronchial  ul- 
ceration is  of  occasional  occurrence,  but  as  a  rule  is  not  possible  to 
diagnose  during  life.  One  patient  apparently  recovered  from  farcy, 
but  died  a  few  months  later  of  'lung  trouble.'  Signs  of  pleurisy  with 
or  without  effusion  were  noted  10  times.  The  preponderance  of 
lesions  in  the  subpleural  parts  of  the  lungs  suggests  the  possibility 
that  pulmonary  infection  may  occur  from  the  pleural  cavity. 

Vaginitis  occurred  twice,  both  times  as  an  initial  phenomenon, 
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and  was  acquired  from  the  patient's  glandcred  husband  (88),  (94). 
In  another  case  (134)  a  uterine  polyp  which  had  caused  several  hae- 
morrhages was  found  to  be  of  an  inflammatory  nature  on  microscopic 
examination. 

Specific  lesions  of  glanders  in  the  peritoneal  cavity  are  un- 
doubtedly rare.  Ascites,  the  nature  of  which  was  not  determined, 
occurred  in  two  cases.  In  one  case  general  anasarca  was  associated 
with  effusion  into  the  serous  cavities,  and  this  was  more  probably  a 
general  phlegmon  than  a  cardiac  or  renal  a^dema,  but  this  case  was 
also  tubercular.  In  one  case,  however.  (Auer's  2nd  (88))  nodules 
were  found  on  the  peritoneal  surface  of  the  intestines,  so  that  the 
ascites  mentioned  in  other  cases  may  have  been  of  a  specific  nature, 
analogous  to  the  pleurisies  which  are  not  very  uncommon  in  glanders. 

Symptoms  referable  to  the  gastro-intestinal  tract  were  notice- 
able in  24  cases  (15%).  Nausea  or  vomiting  occurred  8  times,  dyspep- 
tic symptoms  4  times.  Abdominal  distension  was  present  in  2  and 
diarrhoea  in  15  cases.  In  2  there  was  melgena.  A  catarrhal  condition 
was  probably  the  cause  of  these  symptoms  in  the  majority  of  cases, 
but  once  nodules  in  the  stomach  and  bowel,  with  several  ulcerated 
nodules  in  the  colon,  were  found  in  a  case  associated  with  melaena 
(Churton  (99)).  The  Peyer's  patches  were  normal  in  this  case,  which 
suggests  that  in  a  certain  proportion  of  cases  gastro-intestinal  symp- 
toms may  be  due  to  the  presence  of  specific  lesions  in  the  alimentary 
tract. 

Jaundice  was  present  9  times  (6%).  Usually  it  would  seem  to 
have  been  of  a  catarrhal  nature,  but  once  it  was  associated  with  the 
finding  at  autopsy  of  an  obstruction  of  a  main  branch  of  the  left  he- 
patic duct  by  inspissated  pus  from  a  liver  focus.  In  this  case  the 
hepatic  jaundice  affected  only  the  left  lobe.  In  another  case,  unfor- 
tunately not  verified  by  an  autopsy,  the  presence  of  hepatic  en- 
largement and  tenderness,  etc.,  in  association  with  jaundice,  was 
thought  to  warrant  the  diagnosis  of  a  large  liver  abscess. 

The  liver  was  enlarged  7  times, the  splEEn  being  concurrently  en- 
larged in  4  of  these  cases.  Twice  the  spleen  was  enlarged  independ- 
ently of  the  liver. 

Anaemia  was  noted  six  times,  leucocytosis  twice.  Albuminuria 
was  noted  in  five  or  six  cases;  glycosuria  once.  Twice  the  7th  cranial 
nerve  was  paralyzed  and  the  3rd  cranial  and  ulnar  nerves  each  once, 
in  addition  to  one  case  of  'diplopia'.  Twice  the  paralysis  seemed  to 
be  due  to  injury  of  the  nerve  at  the  time  of  operation  on  a  focus. 

Where  intracranial  foci  develop,  the  symptoms  of  cerebral  tumor, 
meningitis — usually  pachymeningitis — or  abscess  may  be  added  to 
the  clinical  picture,  but,  judging  from  the  clinical  records  of  the  cases  in 
which  there  were  intracranial  lesions  found  at  autopsy,  this  very  in- 
teresting field  for  clinical  observation  has  hardly  been  touched,  or  else 
cerebral  lesions  caused  by  glanders  are  much  more  liable  to  latency  than 
similar  lesions  due  to  other  causes.  'Maniacal  delirium',  'nervous 
symptoms',  'facial  twitching',  this  is  all  the  clinical  information  ob- 
tainable in  cases  where  gross  intracranial  lesions  were  found  at  post 
mortem. 
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Symptoms.  Some  of  the  symptoms  that  occur  in  chronic 
glanders  deserve  passing  notice. 

Pain,  including  headache  and  excluding  as  far  as  possible  local 
pain  in  developing  foci,  was  referred  to  in  56  cases  (36%).  The  char- 
acter of  the  pain  was  most  often  'rheumatic'.  These  rheumatic  pains 
were  referred  to  the  joints  in  7  cases,  in  6  they  were  more  or  less 
general.  Headache  is  mentioned  20  times,  pain  in  the  extremities  17 
times,  in  the  back  6  times,  in  the  chest  or  side  6  times,  over  the  kidneys 
3  times  and  over  the  spleen  once. 

Fever  is  mentioned  in  72  of  the  i56cases(46%).  Probably  all  cases 
of  glanders,  except  perhaps  very  mild  infections  that  remain  purely 
local,  show  fever  at  some  time  during  their  course.  In  some  cases, 
however,  fever  was  absent  for  considerable  periods.  When  present  it 
was  of  all  grades  of  severity  from  a  trifling  afternoon  rise  to  a  continu- 
ous temperature  of  104°  F.  In  one  case  it  reached  105!^°  ^-  during  a 
chill.  A  septic  temperature  with  a  considerable  daily  variation  is 
quite  common. 

The  PULSE  probably  tends,  as  in  typhoid,  to  be  rather  slow  in 
comparison  with  the  degree  of  fever  present,  at  least  in  the  earlier 
stages  of  the  disease,  before  exhaustion  comes  on.  In  two  cases  it  is 
noted  that  the  pulse  was  irregular. 

In  a  few  cases  thrombosis,  apt  to  be  purulent,  was  found  in  cer- 
tain of  the  veins  at  autopsy,  but  signs  of  phlebitis  during  life  were 
only  referred  to  in  one  or  two  cases,  and  the  apparent  immunity  of  the 
blood  circulatory  system  itself  is  in  striking  contrast  with  the  impor- 
tant part  it  plays  in  the  distribution  of  the  virus. 

Chills  or  rigors  occurred  in  30  cases  (19%).  In  19  of  these  it 
was  an  initial  feature.  When  chills  occurred  later  in  the  disease,  as 
was  the  case  18  times,  they  generally  marked  an  increase  in  the 
activity  of  the  disease.  Sweating  is  remarked  in  21  cases  (13%).  It 
was  frequently  associated  with  rigors  and  septic  temperature.  In 
eight  of  these  cases  it  is  stated  that  the  sweating  was  nocturnal. 

Insomnia  is  noted  15  times  (10%).  Asthenia  was  a  prominent 
feature  in  35  cases  (22%).  Delirium  occurred  in  27  cases  (17%) ;  it 
was  as  a  rule  low  and  muttering,  usually  nocturnal  and  was  in  most 
cases  a  terminal  symptom,  though  it  occurred  in  one  man  who  was 
supposed  to  be  cured.  Mental  depression  and  low  spirits  are  men- 
tioned  II   times  (7%). 

Emaciation  was  said  to  be  present  in  29  cases  (19%).  Some- 
times a  patient  with  glanders  appears  to  be  suffering  from  nothing 
more  than  a  trifling  ailment  and  yet  his  flesh  and  strength  are  rapidly 
failing.  With  the  occurrence  of  such  symptoms  glanders  is  a  disease 
that  should  be  carefully  considered  in  those  who  have  had  opportuni- 
ties for  infection  by  the  bacillus  mallei.  Very  commonly  emaciation 
and  loss  of  strength  are  associated  with  the  development  of  the  foci, 
though  the  patient's  appetite  may  remain  good.  There  is  generally 
irregular  fever  at  these  times,  often  with  profuse  sweating  and  perhaps 
repeated  chills.  In  comparatively  quiescent  intervals,  even  while  the 
lesions  are  actively  discharging,  the  patient  may  regain  a  measure  of 
the  health  and  strength  that  he  had  lost.  In  this  remittent  way  the 
disease  may  drag  on  for  years. 
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TABLE   OF   THE   FREQUENCY   OF    THE    VARIOUS     SIGNS   AND    SYMPTOMS 

IN    156    CASES 

f 
/  \  e  u     i  JT  ,  Head  and  neck  37  (24%) 

(1)  bubcutaneousandlntramuscularabscesses  130(8^%)  J  Trunk  12  (  8%) 

(a)  Tumors  not  breaking  down 20  (13  %)     Upper  extrem'.  73  (47  %) 

Lower  extrem.  71  (45  %) 

Simple    Lymphangitis 29(19%) 

(2)  Lymphatic  Involvement Proceedmg  to  Phlegmon 51  (33  %) 

Proceedmg  to  Gangrene 14  ^  9  %) 

1^  Lymphatic  Adenitis 42  (27  %) 

72(46%) 


(3)  Fever 

(4)  Nasal  Involvement 


A    t      o.^   f  SH'"""^^  ''"^y 31(20%) 

63  (40  /o)  {    Discharge  and  Ulceration 15  (10%) 

[  Ulceration  only 1 2  (  8  %) 

(5)  Pain,  exclusive  of  that  in  developing  foci 56  (36  %) 


(6)  Skin 

Eruptions 
57  (37  %) 


general 16  (10%) 

face  excl.forehead.  14  (  9%) 

upper  extremities.  14  (  9%) 

lower  extremities .  9(6%) 

trunk 7  (   5%( 

forehead 5(3%) 


At  onset  . .  13  (  8%) 

Erupt.  \    Dur'gcourse2  5(i6%) 

Terminal .  .  27(17  %) 


f 


(7)  Pulmonary  and  Pleural  Disturbances  . .  39  (25%) 


(8)  Asthenia . 


cough 19  (12%) 

bronchitis  .  .  .  .   15  (10%) 

pleurisy 10  (  6  %) 

consolidation..     6(4%) 


35(22%) 

(9)  Involvement  of  mouth  and  pharynx ^j  (20%) 

(10)  Rigors 30  (19  %) 

(11)  Emaciation : 

( 1 2)  Delirium 


At  onset 19  (12%) 

Durmg  course 18(12%) 


29  (19%) 
27  (17%) 


(13)  Ocular  Involvement  . .  24  (15  %) 


(14)  Involvement   of   Bone 

and  Periosteum 24(15%) 

(15)  Gastro-Intestinal  Symp- 
toms  24  (15%) 


conjunctivitis 16(10%) 

involvement  of  lacrymal  sac  . .     7(5%) 


Head. 
Arm  . 
Leg.  . 


nausea  and  vomiting. 

diarrhoea 

melxna 


(16)  Sweating 

( 1 7)  Insomnia 

(18)  Laryngeal  Involvement. 

(19)  Mental  Deprcsion 

(20)  Jaundice 


(21)  Intracranial  lesions,  7  (5%),     including  purulent  pachymenindti'= 
externa •.  .  "     ~ 


(22)  Enlarged  Liver. 

(23)  Otitis  Media 


17  ( 
I  ( 

6( 

11%) 
1%) 
4%) 

8( 
15  ( 

2( 

5%) 

to%) 

1%) 

21  ( 

'3%) 

15  ( 

to%) 

I2( 

8%) 

It  ( 

/  /») 

9( 

6%) 

5( 

3%) 

7( 

5%) 

5( 

3%) 
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Duration.  The  extremes  of  duration  in  this  series  are  six  weeks 
and  fifteen  years.  The  duration  is  stated  in  138  of  the  156  cases,  at 
least  roughly.  An  incomplete  case  is  counted  as  lasting  from  the 
onset  till  the  time  it  was  reported  and  such  cases  are  not  excluded. 
The  average  duration  for  the  138  cases  was  about  14}^  months,  but  if 
the  complete  history  of  all  cases  were  obtainable,  it  would  not  impro- 
bably be  considerably  longer.  A  tabular  statement  of  the  duration  of 
the  series  follows. 

DURATION.  NO.    OF    CASES. 

ji^ —  3  months,  inclusive,  —  40 


3—  6       " 
6 — 12        " 

12—18        " 

18—24 

2 —  3  years, 

3-  6       " 


29 
27 

15 

8 

10 

7 


II  —  I 

15      "  —  I 

Modes  of  Termination.  When  chronic  glanders  terminates 
favorably,  it  is  generally  by  a  slow  dying  out  of  the  lesions.  Im- 
provement is  very  gradual  and  very  uncertain,  the  patient  being  sub- 
ject to  fresh  outbreaks  of  the  old  lesions  and  to  the  development  of 
new  ones  for  a  long  time  after  all  signs  of  active  trouble  have  disap- 
peared. In  one  case  of  Babes  (120)  and  another  of  von  Baracz  ( 1 39) ,  a 
period  of  remission  lasting  five  years  was  followed  by  fatal  recurrence. 

Chronic  glanders  may  end  fatally  in  one  of  several  ways.  Ex- 
hausted by  the  prolonged  suppuration,  the  patient  may  become 
emaciated  and  cachectic  and  succumb,  sometimes  after  developing 
signs  of  amyloid  disease.  A  rapid  generalization  of  the  poison  may 
occur  and  the  patient  may  die  in  the  course  of  a  few  days  of  acute 
glanders  engrafted  upon  the  chronic  form.  Or  the  process  may  be- 
come a  veritable  pyaemia.  Or  a  fatal  glanderous  broncho-pneu- 
monia may  develop.  Probably,  however,  there  is  less  pathological 
ground  for  these  distinctions  than  the  difference  in  clinical  appearances 
seems  to  warrant.  Delirium  or  coma  may  precede  the  fatal  termina- 
tion. 

Latent  Glanders.  Most  of  our  knowledge  concerning  latent 
glanders  as  it  affects  horses  has  been  acquired  since  the  discovery  of 
mallein.  When  mallein  was  used  not  only  to  test  horses  clinically 
glandered,  but  animals  that  had  been  in  contact  with  them  as  well,  it 
was  almost  invariably  found  that  a  large  percentage  of  such  contact 
animals  gave  a  typical  reaction,  and  lesions  of  glanders  were  found 
in  these  animals  when  killed,  though  they  had  absolutely  no  clinical 
sign  of  the  disease. 

We  owe  to  Bab^s  the  first  definite  statement  (in  1894)  that  in 
man,  as  in  horses,  glanders  may  exist  in  a  latent  form.  It  was  of 
course  known  long  before  this  that  cases  of  human  glanders  might 
get  rid  of  all  apparent  lesions  and  remain  quite  well  for  a  considerable 
time,  after  which  clinical  signs  might  again  appear.     In  the  prebac- 
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terial  days  the  occurrence  of  such  cases  afforded  to  the  supporters  of 
the  theory  of  the  spontaneous  generation  of  glanders  an  apparently 
sound  argument.  Bab^s  states  that  he  had  repeatedly  recognized  in 
the  lungs  of  those  who  had  dealings  with  horses  and  had  died  of  other 
diseases,  old,  sometimes  partially  calcified  tubercles,  which  he  had 
been  wont  to  attribute  to  tuberculosis  or  syphilis,  but  in  one  such  case, 
that  of  a  groom  dead  with  chronic  nephritis,  he  found  the  bacillus 
mallei  culturally  in  the  broken  down  pulmonary  nodules. 

It  may  be  claimed,  however,  that  one  attack  of  glanders  does  not 
confer  immunity,  and  that  those  cases  in  which  symptoms  recur  after 
a  long  period  of  apparent  cure  may  be  merely  examples  of  a  second 
infection.  It  is  very  difficult  to  absolutely  disprove  this  in  the  major- 
ity of  cases,  perhaps,  but  Babes  quotes  one  very  interesting  case  (139) 
in  which  there  appears  to  have  been  no  opportunity  of  re-infection. 
It  seems  clear  from  this  case  that  in  man  the  disease  may  be  latent  for 
years  and  then  break  out  afresh  without  the  patient's  having  again 
come  in  contact  with  glanders.  A  groom  in  charge  of  a  glandered 
horse  developed  pleurisy,  from  which  he  recovered.  He  left  his  former 
occupation  and  acted  as  ox-herd  in  a  region  where  there  were  no  horses. 
Over  five  years  later,  during  which  time  he  had  never  come  in  contact 
with  horses,  he  developed  a  series  of  abscesses  from  which  he  died  a 
few  months  later,  and  the  bacillus  mallei  was  shown  to  be  present  in 
the  lesions  at  autopsy. 

An  examination  of  the  present  series  shows  that  periods  of  re- 
mission and  latency  were  present  during  the  course  of  the  disease  in  a 
number  of  cases.  In  Travers'  second  case  (4)  the  old  healed  lesions 
broke  down  again  six  weeks  after  the  patient  had  returned  to  work. 
Wade's  patient  (13)  was  perfectly  well  for  three  weeks  after  his  re- 
covery from  the  lymphangitis  and  adenitis  which  ushered  in  the  dis- 
ease. Banks's  case  (51)  was  discharged  from  hospital  only  to  be 
re-admitted  four  months  later.  De  la  Garde  and  Clapp's  case  (58) 
remained  free  from  lesions  for  three  months.  In  Williams  and  Taylor's 
case  (54)  a  slight  transient  rash  appeared  after  the  healing — this  was 
prompt — of  an  abrasion  received  while  caring  for  a  glandered  horse ; 
the  patient  was  then  free  from  all  symptoms  for  over  two  months.  In 
one  of  Tardieu's  cases  (36)  all  the  abscesses  healed  and  the  patient 
thought  he  was  cured,  but  a  fresh  outbreak  of  the  disease  occurred. 
Cooper's  case  (94)  became  well  enough  to  resume  work  for  several 
months,  then  the  disease  broke  out  afresh.  In  Kernig's  case  (95)  a 
period  of  remission  lasting  two  months  was  noted.  Old  cicatrices  on 
the  front  of  the  leg  of  a  soldier,  who  had  long  had  no  dealings  with 
glandered  horses,  broke  down  following  traumatism  and  the  bacillus 
mallei  was  isolated  from  the  ulcers  (Babes'  2nd  case  (121)).  Chur- 
ton's  case  (99)  had  an  attack  of  supposed  typhoid  followed  by  the 
development  of  two  nodules  on  the  leg,  after  which  he  was  well  for 
three  months  before  further  symptoms  appeared.  Hallopeau  and 
Jeanselme's  case  (105)  after  running  a  course  of  two  years  was  free 
from  symptoms  for  three  years  before  the  fatal  recurrence  took  place. 
In  von  Baracz's  case  (139),  a  nine  year's  course  was  succeeded  by  a 
remission  of  nearly  five  years  before  the  eventually  fatal  recurrence. 
In  Bab^s'scase  above  quoted  (120)  the  period  of  latency  was  over  five 
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years.  The  leg  ulcer,  which  was  the  first  lesion  in  Zieler's  second  case 
(145),  had  been  healed  for  eight  months  before  other  manifestations 
appeared.  In  the  third  case  reported  by  Zieler  (146),  supposed  cure 
was  followed  by  a  fresh  outbreak,  and  two  years  after  these  latter 
lesions  had  disappeared,  repeated  causeless  rises  of  temperature  were 
noticed  that  may  not  improbably  be  put  down  to  renewed  activity  of 
the  same  disease.  In  our  own  case  reference  has  been  made  to  the 
probability  that  the  glanders  really  began  two  years  before  the  onset 
of  the  illness  during  which  he  was  under  our  care  for  20  months,  and 
during  18  months  of  this  time  there  was  complete  latency. 

A  careful  examination  of  our  series  suggests  not  only  that  glanders 
may  be  latent  for  a  considerable  period  during  the  course  of  the  disease, 
but  also  that  latency  may  occur  at  its  very  onset.  In  two  or  three  of 
the  cases  above  quoted  a  single  lesion  was  followed  by  a  considerable 
period  of  quiescence.  Williams  and  Taylor's  case  (54)  is  a  good  example 
of  how  trifling  this  lesion  may  be.  In  other  cases  no  history  can  be 
obtained  of  any  lesion  occurring  at  or  near  the  time  during  which  the 
contact  with  glanders  existed.  Whether  or  not  some  slight  lesion 
existed  at  the  time  of  contact  with  glanders,  unnoticed  or  forgotten  by 
the  patient,  is  a  question  immaterial  to  our  present  consideration.  All 
that  here  concerns  us  is  the  fact  that  in  at  least  three  cases  of  our  series 
contact  with  glanders  was  admitted,  but  this  contact  had  completely 
ceased  a  considerable  time  before  any  definite  manifestations  occurred 
in  the  patient.  This  interval,  during  which  there  was  no  ascertain- 
able contact  with  glanders,  and  which  preceded  the  apparent  onset  of 
the  disease,  was  in  Auer's  first  case  (87)  several  months,  two  years  in 
Neisser's  (108)  and  12  years  in  Hallopeau  and  Jeanselme's  case  (105). 
Of  course  it  may  be  said  that  the  disease  was  contracted  in  some 
other  way,  and  such  a  statement  cannot  be  disproved,  but  if  it  be  ad- 
mitted that  infection  probably  took  place  from  the  known  source  of 
contagion,  it  seems  a  more  rational  explanation  of  such  cases  to  sup- 
pose that  they  are  cases  of  glanders  latent  at  the  onset  than  to  assume 
that  the  period  of  incubation  in  human  glanders,  which  in  the  majority 
of  cases  is  only  a  few  days,  may  be  prolonged  to  many  months  or  even 
years. 

There  is  reason  to  think  that  the  more  carefully  the  history  and 
the  subsequent  course  of  cases  of  human  glanders  are  investigated,  the 
more  common  will  cases  of  latency  prove  to  be. 

Diagnosis.  A  history  of  relations  with  glandered  horses  or  with 
a  previous  case  of  human  glanders,  or  of  laboratory  experiments  with 
the  bacillus  mallei,  is  to  be  obtained  in  the  great  majority  of  cases 
of  glanders  which  are  carefully  investigated.  Any  wound  infection 
or  lymphangitis  occurring  in  a  person  with  such  a  history  is  to  be 
regarded  as  extremely  suspicious  and  the  diagnosis  should  be  made 
absolute  by  immediate  inoculation  of  animals  and  by  cultural  experi- 
ments. The  appearance  of  the  nasal  discharge  or  of  abscesses  at  a 
distance  would  increase  the  probability  of  glanders  in  such  a  case. 

A  partial  list  of  the  mistakes  in  diagnosis  made  for  a  time  at  least 
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in  the  cases  comprising  this  series  may  be  of  interest.*     The  probable 
or  definite  diagnosis  wrongly  made,  was: — 

Syphilis 5  times  Tuberculosis 2  times. 

Scrofulous  eczema .    .     i     "  Typhoid 4     " 

Typhus I     "  Rheumatism 5     " 

Cadaveric  poisoning. .  .3     "  Ague 2     " 

Pernicious  anaemia ...  .   i     "  Sarcoma  of  tonsil ...  .    i     " 

Nasal  polyp i     " 

In  cases  with  no  focal  symptoms  where  there  is  an  acute  febrile 
onset  with  step-like  rise  of  temperature,  headache,  pains  in  the  limbs, 
weakness,  and  splenic  enlargement,  the  resemblance  to  typhoid  fever 
may  be  so  close  that  nothing  but  time  with  a  careful  investigation  of 
the  history  of  the  case  will  clear  up  the  diagnosis.  The  continued  ab- 
sence of  the  Widal  reaction  and  of  typical  rose  spotsf  will  throw  doubt 
on  the  diagnosis  of  typhoid,  and  the  appearance  of  swellings  on  the  ex- 
tremities wall  point  in  the  right  direction.  It  is  not,  however, 
common  for  chronic  glanders  to  simulate  typhoid  for  more  than  a 
few  days. 

Where  repeated  chills  and  sweating  are  prominent  features, 
pyaemia  will  be  suspected.  Due  attention  to  the  history  of  the  case, 
a  careful  observation  of  its  course,  and  the  utilization  of  any  foci  which 
may  develop  for  cultural  and  animal  experiments,  will  probably  event- 
ually clear  up  the  diagnosis. 

A  search  for  the  plasmodium  malarige  in  the  blood  will  exclude 
malaria,  when  it  is  suspected  from  the  occurrence  of  rigors  and  sweat- 
ing. 

When  with  an  acute  febrile  onset,  pains  in  the  Hmbs  and  joints 
are  severe,  acute  rheumatism  will  be  thought  of,  but  signs  of  inflamma- 
tion in  several  joints  are  rare  at  the  onset  of  chronic  glanders.  Besides, 
as  a  rule,  though  not  invariably,  glanderous  involvement  of  a  joint 
soon  goes  on  to  suppuration  and  there  are  usually  subcutaneous  and 
intramuscular  foci. 

In  syphilis  and  tuberculosis  the  previous  history  is  different. 
Apart  from  this,  the  whole  symptomatology  must  be  carefully  con- 
sidered and  in  the  case  of  tuberculosis  the  specific  germ  must  be  sought 
for.  In  many  cases  cultural  and  inoculation  experiments  will  be  ne- 
cessary to  make  the  diagnosis  certain.  Glanders  will  be  compared 
with  other  diseases  of  the  infective  granulomatous  type  at  the  close  of 
the  section  on  diagnosis. 

Animal  inoculation.  Two  species  of  animals  are  of  especial  use 
for  inoculation  experiments,  donkeys  and  male  guineapigs.  Donkeys 
are  very  susceptible  to  glanders.  The  hair,  usually  over  the  forehead, 
is  cut  short,  the  skin  scarified  and  some  of  the  suspected  discharge 
rubbed  well  into  the  wound.  If  the  disease  in  question  is  glanders 
the  animal  develops  acute  glanders  and  dies  in  less  than  two  weeks:!:. 

*A  probably  wrong  diagnosis  of  tuberculosis  was  made  in  several  other  cases 
not  here  included. 

tin  rare  cases  spots  indistinguishable  from  rose-spots  seem  to  have  occurred. 

.tExceptions  to  this  statement  are  so  rare  that  for  practical  purposes  they  may 
be  neglected. 
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GuiNEAPiGS.  Straus  injected  some  of  the  suspected  material  intraper- 
toneally  into  male  guineapigs,  and  found  that  in  glanders  an  inflamma- 
tory swelling  of  the  testicles,  or,  speaking  more  accurately,  of  their 
tunicse  vaginales,  developed  in  two  or  three  days,  the  animal  dying 
in  4  to  15  days.  Between  the  layers  of  the  tunica  vaginalis  is  found 
a  layer  of  dry  cheesy  pus  which  contains  the  bacilli  in  abundance  and 
may  be  used  for  cultural  purposes.  If  there  is  mixed  infection,  how- 
ever, intraperitoneal  injection  is  apt  to  be  followed  by  rapid  septi- 
caemia and  death  before  the  characteristic  swelling  of  the  testicles  has 
time  to  develop.  Where  mixed  infection  is  suspected,  it  is  better  to 
inoculate  also  a  second  animal  by  subcutaneous  injection.  The 
neighboring  glands  become  swollen  and  one  of  them  may  be  excised 
for  cultural  experiments  and  intraperitoneal  inoculation  of  another 
guineapig. 

For  the  diagnosis  of  glanders  in  man  it  appears  that  Straus's 
procedure  when  positive  is  practically  pathognomonic.  One  rare  ex- 
ception in  the  horse  may  be  noticed.  Nocard  found  bacilli  in  certain 
forms  of  suppurative  lymphangitis  occasionally  met  with  in  the  limbs 
of  the  horse  which  caused  the  same  testicular  swellings  in  guineapigs, 
but  these  bacilli,  unlike  the  bacillus  mallei,  are  positive  to  Gram's 
stain  and  do  not  give  the  characteristic  growth  on  potato  which  the 
glanders  germ  does. 

It  must  be  pointed  out  however  in  this  connection  that  though 
a  positive  result  with  Straus's  procedure  is  quite  conclusive,  the  con- 
verse by  no  means  holds  good.  It  is  no  more  justifiable  to  exclude 
glanders  because  the  first  inoculation  of  male  guineapigs  fails  to  pro- 
duce the  characteristic  orchitis  than  it  would  be  to  affirm  that  a  person 
had  no  pulmonary  tuberculosis  because  a  single  examination  of  the 
sputum  failed  to  reveal  tubercle  bacilli.  The  bacilli  in  glanders 
lesions,  and  particularly  in  chronic  lesions,  are  apt  to  be  very  scanty, 
and  there  is  every  probability  that  a  certain  number  of  bacilli,  a 
variable  number,  it  is  true,  but  still  not  inconsiderable,  are  necessary 
to  produce  glanders  or  any  other  disease  in  experimental  animals.  In 
our  own  case  the  findings  in  the  first  guineapig  used  were  quite  negative. 
Another  source  of  error  is  the  very  limited  period  for  which  the 
animals  inoculated  are  usually  kept  under  observation.  In  most  cases 
observation  for  a  week  or  ten  days  is  considered  ample,  yet  in  von 
Baracz's  case  (139)  typical  manifestations  in  the  testicles  of  the  guinea- 
pig  appeared  seven  weeks  after  inoculation.  In  von  Strube's  case(  1 29) 
swelling  of  the  testicles  followed  the  injection  of  cultures  from  the 
human  patient's  nasal  secretion,  but  no  ulceration  of  or  nodules  in  the 
testicles  were  present.  In  the  same  case  material  from  a  nodule  on 
the  thigh  proved  negative,  yet  at  autopsy  a  typical  growth  on  potato 
was  obtained  from  the  lesions,  cocci  being  also  present. 

Nor  can  definite  conclusions  be  drawn  from  negative  cultural 
FINDINGS,  unless  these  are  frequently  repeated.  In  one  of  Batko's  cases 
(136)  cultures  on  agar  and  serum  were  negative,  but  eventually  a 
scanty  typical  growth  on  potato  was  obtained.  It  has  been  claimed 
that  such  failures  show  that  the  bacteriological  technique  was  faulty, 
but  Loeffler  himself  had  difficulty  in  isolating  the  B.  Mallei  from  the 
lesions  in  Kernig's  case  (95),  owing  to  the  scantiness  of  the  germs.     In 
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Jakowski's  case  (loi)  the  first  cultures,  made  from  skin  lesions,  showed 
nothing  but  staphylococci,  but  later  cultures  from  a  muscular  focus 
and  from  the  testicle  showed  B.  Mallei  in  pure  culture.  In  Mader's 
case(  1 1 2)  no  glanders  bacilli  were  shown  in  the  fluid  from  the  knee  joint, 
but  later  they  were  clearly  demonstrated  by  Weischselbaum  in  skin 
lesions  on  the  legs. 

Of  cultural  inethods  the  characteristic  growth  on  potato  will  alone 
be  referred  to.  Fresh  potato  sterilized  and  inoculated  with  glanders 
bacilli  and  incubated  at  37°  C.  develops  on  its  blackish  grey  surface 
whitish  grey  elevations  which  turn  honey  yellow,  and  finally  of  a  cho- 
colate color.  It  requires  the  development  of  the  chocolate  color  to  be 
characteristic.  No  other  germ  known  produces  this  succession  of 
events. 

A  bacillus  which  produces  swelling  of  the  testicles  when  inocu- 
lated intraperitoneally  in  a  male  guineapig  and  which  produces  a 
honey-colored  growth,  finally  of  chocolate  color,  on  potato,  may  be 
identified  as  the  B.  Mallei  without  hesitation.  The  combination  of 
these  two  characteristics  is  absolutely  pathognomonic,  so  far  as  is 
known. 

In  at  least  28  cases  of  this  series  guineapigs  were  inoculated  from 
the  lesions,  every  time  with  ultimate  positive  results,  though  the 
first  attempt  was  not  always  successful.  Donkeys  were  used  five 
times  always  with  positive  results.  Horses  were  used  seven  times ; 
four  times  they  developed  glanders,  in  the  other  three,  glanders  was 
denied,  but  the  horses  died.  As  in  one  of  the  successful  inocula- 
tions there  were  no  clinical  signs  of  glanders  in  the  horse  during  life, 
though  typical  lesions  were  found  at  autopsy,  and  no  autopsy  was 
done  in  two  of  these  three  inconclusive  cases,  it  seems  probable  that 
the  grounds  on  which  glanders  was  denied  were  insufficient.  Field- 
mice  were  used  once  with  positive  results.  Rabbits  and  sheep  were 
employed  in  one  case  with  negative  findings.  A  female  dog  proved 
refractory,  but  in  another  case  typical  nodules  were  produced  by 
intravenous  injections  into  a  dog.  Once  bacillary  toxins  were  injected 
into  an  animal  and  caused  its  death  without  the  production  of  any 
lesions  of  glanders.  A  cat  was  inoculated  with  negative  results  in 
one  case.  In  another  case  three  kittens  inocu  ated  became  emaciated 
and  one  had  discharge  from  the  eyes,  the  mother  cat  developing 
snuffles. 

Bacteriological  investigations  were  made  in  48  cases  of  the 
present  series.  In  26  of  these,  cultures  made  from  the  lesions  or 
discharges  during  life  showed  characteristic  glanders  bacilli,  in  pure 
culture  or  mixed  with  other  organisms,  usually  cocci,  and  in  7  other 
cases  the  bacilli  were  cultivated  from  the  lesions  of  guineapigs  ex- 
perimentally inoculated.  Seven  times  coverslip  preparations  of  the 
pus  made  during  life  showed  bacilli  of  some  sort — once  'rods',  twice 
bacilli  resembling  those  of  tuberculosis,  three  times  bacilli  like  those 
of  glanders  and  once  colon-like  bacilli.  Once  bacilli  were  shown 
microscopically  in  sections  of  a  nodule  which  developed  at  the  site 
of  an  abrasion  while  a  physician  was  doing  experimental  work  on 
glanders,  but,  perhaps  owing  to  the  rigid  antisepsis  employed  when 
the  nodule  was  excised,  cultures  remained  sterile. 


68  A  Study  of 

More  than  once  repeated  blood  cultures  were  negative.  In 
three  cases  it  is  stated  that  no  bacteria  could  be  shown  in  the  dis- 
charges during  life.  In  one  of  these,  coverslip  preparations  from 
the  foci  in  the  internal  organs  at  autopsy  showed  the  bacilli,  though 
similar  preparations  from  the  external  foci  during  life  showed  no 
bacteria.  The  bacilli  were  found,  apparently  for  the  first  time,  cul- 
turally at  autopsy  in  lo  cases. 

MallEin.  in  1 89 1  two  Russian  veterinarians,  Helman  and 
Kalning,  by  repeated  sterilization  and  filtration  of  a  culture  of  B.  Mal- 
lei, prepared  a  clear  liquid  called  by  them  mallein,  analogous  to  tuber- 
culin, with  which  they  proceeded  to  experiment,  to  see  whether  it 
would  prove  of  the  same  value  in  the  diagnosis  of  glanders  as  tuber- 
culin had  been  shown  to  be  in  tuberculosis.  It  was  found  by  them 
that  a  definite  series  of  events,  technically  called  a 'reaction',  occurred 
when  mallein  was  injected  into  a  horse  with  glanders,  but  was  wanting 
when  non-glandered  horses  were  injected.  This  reaction  was  found 
to  be  so  constant  as  to  form  a  reliable  way  of  diagnosing  the  disease, 
and  the  method  of  preparing  mallein  was  improved  so  that  the  pro- 
duct of  a  given  firm  is  of  fairly  constant  strength. 

What  constitutes  a  reaction. —The  animal  to  be  tested  has 
its  temperature  taken  at  intervals  for  a  day  or  two  before  the  test. 
The  skin  being  shaved  and  disinfected  over  the  area  to  be  utilized,  the 
injection  is  made  hypodermically.  The  dose  necessary  varies  with 
the  product  used.  In  a  glandered  horse  an  inflammatory  tumor 
begins  to  form  a  few  hours  later  at  the  site  of  injection.  This  tumor 
keeps  increasing  in  size  for  24  to  36  hours,  persists  for  two  or  three 
days  and  does  not  entirely  disappear  for  five  or  six  days.  It  often 
interferes  with  the  movement  of  the  limb  injected.  This  is  known  as 
the  LOCAL  reaction,  which  is  even  more  important  for  diagnostic 
purposes  than  the  fever.  With  the  appearance  of  the  tumor  the 
animal  is  markedly  prostrated.  It  has  chills  and  muscular  trem- 
bling; however  fractious  naturally,  it  becomes  perfectly  docile  and 
spiritless;  its  appetite  fails  and  its  coat  is  dull  and  bristling.  Eight 
hours  after  the  injection  the  temperature  is  decidedly  elevated  and 
reaches  its  maximum  (1.5°  to  2.5°  C.  above  normal)  10  to  12,  or  even 
15  to  18  hours  after  the  injection.  This  constitutes  the  general 
REACTION.  If  an  animal  shows  the  local  and  general  reaction  above 
described,  it  is  certainly  glandered  and  should  be  destroyed. 

An  animal  which  is  not  glandered  shows  at  the  point  of  injection 
nothing  more  than  a  slight  oedema,  which  subsides  in  a  few  hours. 
Generally  there  is  no  fever.  There  are  a  few  other  conditions  in  the 
horse  in  which  the  injection  of  mallein  may  cause  some  rise  of  tem- 
perature, but  this  lasts  but  a  few  hours  and  the  prostration  shown  by 
the  glandered  animal  is  not  present  in  any  marked  degree.  An 
animal  which  shows  no  local  reaction  and  no  constitutional  reaction 
and  no  fever  after  being  injected  with  a  sufiicient  dose  of  a  reliable 
mallein  for  the  first  time  is  not  glandered,  however  strongly  the 
clinical  signs  may  point  to  glanders,  unless  the  disease  is  far  advanced. 
In  such  cases,  as  with  tubcrulin  in  advanced  tuberculosis,  the  re- 
action is  apt  to  fail  completely. 

Generally  the  result  of  one  mallein  injection  is  quite  conclusive, 
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but  if  the  results  are  doubtful  the  injection  should  be  repeated  a  month 
later,  the  animal  being  isolated  during  the  interval. 

Bonome  in  1893  was  pioneer  in  the  use  of  mallein  in  human 
glanders.  His  results  show  the  identity  of  the  reaction  in  man  and 
in  horses.  After  his  patient's  temperature  had  been  observed  to  be 
normal  for  several  days,  3  minims  of  mallein  were  injected  hypoder- 
mically;  five  hours  later  there  was  a  severe  chill,  the  temperature 
reaching  a  maximum  of  39.8°C.in  i  2  hours;  pulse  100;  respirations  40. 
Nasal  breathing  was  difticult  and  there  was  profuse  sweating.  Two 
days  later  2  minims  were  injected,  but  no  reaction  followed.  After 
two  davs  more,  4  minims  produced  in  addition  to  the  febrile  reaction 
slight  swelling  and  pain  in  the  injected  area.  And  repeatedly  this 
local  action  was  noticed  to  follow  subsequent  injections,  even  of 
smaller  quantity. 

In  spite  of  the  improvement  shown  by  Bonome's  patient  under 
this  treatment,  mallein  has  not  come  into  general  use  as  a  means  of 
diagnosis,  and  perhaps  conservatism  in  this  matter  is  wise.  It  had 
been  repeatedly  observed  that  too  free  injection  of  tuberculin  in  the 
tuberculous  patients  appeared  in  certain  cases  to  influence  a  quies- 
cent trouble  and  make  its  course  much  more  rapid.  The  analogy  of 
mallein  to  tuberculin  suggests  that  in  glanders  mallein  might  have 
a  similar  bad  effect.  We  shall  refer  to  this  again  when  discussing  the 
curative  use  of  mallein. 

Harm  to  the  patient  from  the  injection  of  mallein  may  be  rare, 
but  the  bare  possibility  of  such  an  occurrence  enjoins  the  greatest 
caution  in  its  use  in  man,  though  in  horses,  which  are  tested  only  to  be 
destroyed  when  diseased,  such  a  consideration  would  have  no  weight. 
.■\s  is  the  custom  now-a-days  with  tuberculosis  in  man,  we  would 
suggest  that  it  is  advisable  to  begin  with  minimal  doses,  gradually 
increased. 

Agglutination  and  sedimentation,  though  as  yet  they  appear 
to  have  but  little  practical  value,  deserve  brief  mention. 

On  the  publication  of  Widal's  method  of  diagnosis  in  typhoid, 
McFadyean  endeavored  to  apply  the  same  principle  to  the  diagnosis 
of  glanders.  To  one  volume  of  blood  he  added  nine  volumes  of  steril- 
ized bouillon  containing  a  rich  culture  of  glanders  bacilli  that  had 
been  grown  for  three  days  on  agar  at  37°  C.  In  glandered  horses 
there  was  clumping  in  an  hour,  more  marked  after  two  hours.  Of 
two  normal  controls  one  showed  no  clumping,  the  other  a  much 
slighter  degree  than  occurred  in  the  glandered  cases. 

vSimultaneously,  WladimirofT  at  St.  Petersburg  conducted  an 
elaborate  series  of  experiments  along  similar  lines.  In  addition  to 
McFadycan's  method  he  employed  two  others,  (i)  mixing  the  serum 
to  be  tested  with  cultures  of  glanders  bacilli  grown  directly  on 
bouillon ;  (ii)  mixing  bouillon  and  the  serum  to  be  tested  in  various 
proportions,  sterilizing  this  and  using  it  as  a  culture  medium  for  the 
bacillus  mallei.  This  last  method  gave  the  best  results,  but  it  is 
slow  and  the  procedure  too  complicated  for  ordinary  clinical  pur- 
poses. While  in  ordinary  culture  media  growth  of  the  glanders  ba- 
cilli occurs  uniformly,  in  the  mixed  bouillon  and  serum  the  bacilli 
grow   in   clumps,    giving   a   somewhat    granular    appearance  to  the 
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liquid.  The  size  of  the  granules  depends  upon  the  activity  of  the 
serum  used  and  the  dilution  in  which  it  is  present.  The  more  potent 
the  serum  and  the  less  the  dilution,  the  coarser  are  the  granules,  and 
vice  versa.  Gradually  these  granules  deposit,  forming  a  flocculent  sedi- 
ment. In  ordinary  glanders  cultures  there  is  much  less  deposit 
and  it  is  more  viscous.  The  liquid,  which  has  become  considerably 
clarified  by  this  sedimentation,  again  becomes  turbid  and  bacilli  are 
much  more  abundant  in  it  than  in  ordinary  cultures.  The  smaller 
the  number  of  bacilli  with  which  the  culture  is  inoculated,  the  more 
distinct  is  the  reaction.  The  clumped  bacilli  are  so  distorted  as  to 
be  almost  unrecognizable. 

The  serum  of  non-glandered  horses  gave  results  in  dilutions  of 
Ywu  and  ^1^,  but  in  glandered  horses  a  dilution  of  tfuit  gave  posi- 
tive results. 

Heanley  (Lancet,  Feb.  6th,  1904),  apparently  using  McFadyean's 
method,  found  in  a  human  case  of  six  months  standing  that  slow 
clumping  occurred  in  a  dilution  of  j'o,  but  after  two  and  a  half  hours 
more  bacilli  were  free  than  clumped,  while  the  serum  of  a  diphtheritic 
patient  caused  almost  complete  clumping  in  twenty  minutes.  In  a 
case  of  glanders  of  13  months  standing  the  specimens  could  not  be 
distinguished  from  the  controls.  As  the  bacilli  used  had  lost  most  of 
their  virulence  by  being  grown  saprophytically  for  some  months,  too 
much  stress  should  not  be  laid  upon  these  results  as  showing  the 
agglutination  reaction  to  be  unrehable.  One  part  of  Heanley's  re- 
sults deserves  notice.  Diluting  one  part  of  serum  from  a  glanders 
patient  with  109  volumes  of  salt  solution,  he  mixed  this  with  an  equal 
quantity  (no  volumes)  of  an  emulsion  of  the  bacillus  mallei  in  salt 
solution.  Sedimentation  of  the  bacilli  occurred  in  ten  hours  in  this 
specimen,  not  present  in  controls.  A  dilution  of  Woo  showed 
sedimentation,  generally  distinguishable  in  six  hours.  He  concludes 
that  this  method  for  purposes  of  diagnosis  is  decidedly  more  reliable 
than  the  microscopic  method  of  studying  agglutination.  Many  ob- 
servers who  have  tested  both  methods  point  out  similarly  the  greater 
sureness  of  the  macroscopic  method  with  Typhoid  serums*. 

Similarity  of  Glanders  to  other  infective  Granulomata.  It  may 
be  of  interest  to  consider  the  analogy  of  glanders  to  other  members  of 
the  family  of  infective  granulomata,  particularly  tuberculosis  and 
syphihs. 

The  polymorphism  of  the  symptomatology  of  tuberculosis  and 
of  syphilis  has  long  caused  them  to  be  considered  our  best  examples 
of  protean  disease.  A  study  of  this  series  of  cases  has  thoroughly 
convinced  the  writer  that  glanders  is  not  a  whit  behind  syphilis  and 
tuberculosis  in  the  variability  of  its  symptomatology.  It  is  candidly 
admitted  by  the  highest  authorities  that  the  ulcerations  of  the  skin 
and  mucous  membranes  in  glanders  are  in  many  cases  indistinguish- 
able from  lesions  produced  by  syphilis  or  tuberculosis.  Glanderous 
cold  abscesses  are  by  no  means  vmcommon,  and  the  scantiness  of 
bacteria  in  their  contents  is  an  additional  point  of  resemblance  to 
tubercular  cold  abscesses.     Other  subcutaneous  lesions  occurring  in 


*Vide  Klotz  O.     On  agglutination  methods.     J.  Am.  Med.  Ass.,  April  1905. 
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glanders  arc  practically  identical  with  gumniata.  Glanders  and 
syphilis  arc  both  fond  of  attacking  and  destroying  the  bones,  particu- 
larly the  bones  of  the  head  and  face.  Glanderous  osteomyelitis  is 
analogous  to  tuberculous  osteomyelitis,  and  there  may  be  a  close  re- 
semblance between  tuberculous  and  glanderous  joint  affections. 

The  many  different  eruptions  of  syphilis  have  their  analogue  in 
the  variety  of  the  rash  of  glanders.  In  one  case  (Gourfein,  Mari- 
gnac  and  Vallette  (131))  a  definite  diagnosis  of  tuberculosis  of  the 
lacrymal  sac  was  made.  To  absolutely  prove  the  diagnosis  guinea- 
pigs  were  inoculated  and  it  was  found  that  the  disease  was  glanders. 
Like  syphilis,  glanders  shows  a  strong  tendency  to  destroy  the  nasal 
bones.  Slow,  stubborn  ulcers  in  the  mouth  may  occur  in  all  three 
diseases,  in  all  of  which  laryngeal  ulceration  is  also  common. 
Bacteriological  examination  is  necessary  to  distinguish  absolutely 
between  pulmonary  tuberculosis  and  pulmonary  glanders,  and 
syphilis  too  may  attack  the  lungs.  Pleurisy  is  almost  as  common  in 
pulmonary  glanders  as  it  is  in  pulmonary  tuberculosis,  and  apparently 
a  glanderous,  as  well  as  a  tubercular  empyema  may  occur.  Glanders 
of  the  stomach  seems  to  be  as  rare  as  tuberculosis  or  syphilis  of  the 
stomach,  though  cases  of  all  three  are  on  record.  Ulceration  of  the 
bowel,  of  common  occurrence  in  tuberculosis,  may  occur,  though 
rarely,  in  glanders.  Tubercular  peritonitis  is  common ;  there  are 
suggestions  in  the  cases  of  this  series  that  glanderous  peritonitis  may 
occur. 

Intracranial  lesions  are  common  in  all  three  diseases.  Lepto- 
meningitis is  less  common  in  glanders,  but  may  occur,  though  rarely 
generalized.  Localized  extradural  collections  of  thick,  fibrinous, 
purulent  material  are  common  to  glanders  and  syphilis.  Tuberculo- 
mata  in  the  brain  have  their  analogue  in  the  foci  that  may  develop  in 
the  brain  substance  in  glanders. 

Tubercular  and  glanderous  foci  may  occur  in  the  kidneys,  and 
syphilis  too  attacks  the  kidney  at  times,  though  in  a  different  way. 
All  three  diseases  may  affect  the  testicles,  though  here  again  the  re- 
semblance between  glanders  and  tubercular  disease  is  most  marked. 
The  female  genitals  may  also  be  attacked  by  syphilis,  tuberculosis  and 
glanders  alike.  The  two  cases  of  primary  vaginitis  in  glanders  are 
especially  interesting,  inasmuch  as  the  virus  of  syphilis  usually  gains 
entrance  in  this  way,  and  primary  tuberculosis  of  the  female  genitals 
may  also  occur.  Foci  in  the  liver  and  spleen  may  occur  in  all  three 
diseases 

We  see  from  these  remarks  that  there  is  hardly  an  organ  or  tissue 
in  the  body  that  may  not  be  attacked  by  any  one  of  these  three 
diseases. 

The  initial  lesion  of  glanders  may  be  likened  to  tlic  primary  sore 
in  syphilis,  the  skin  eruption  in  glanders  to  the  secondary  rashes, 
and  the  glanderous  foci  in  the  muscles,  bones  and  internal  organs  to 
the  tertiary  lesions  of  syphilis.  The  objection  may  be  made  that  in 
glanders  tertiaries  often  precede  the  secondaries;  but  it  seems  to  be 
the  opinion  of  most  authorities  at  present  that  syphilitic  tertiaries 
are  not  necessarily  the  late  development  in  point  of  time  that  we  were 
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once  led  to  consider  them*.  The  writer  has  knowledge  of  at  least  one 
case  of  syphilis  in  which  definite  signs  of  intracranial  syphilis  appeared 
while  the  primary  sore  was  still  present.  They  were  shrewd  ob- 
servers who  a  century  ago  held  that  syphilis  in  man  was  the 
same  disease  as  glanders  in  the  horse ! 

All  three  diseases  are  insidious  and  treacherous.  At  times  we 
are  led  to  consider  that  they  are  conquered  and  later  we  find  that 
they  have  only  relaxed  their  hold  in  one  place  to  take  fresh  grip  of 
another  and  perhaps  more  vital  part.  All  these  diseases  are  subject 
to  prolonged  periods  of  latency,  extending  perhaps  to  several  years, 
during  w^hich  time  there  are  no  signs  of  active  disease.  These 
periods  of  quiescence,  which  are  apt  to  be  regarded  as  definite  cures, 
are  liable  to  be  followed  by  fresh  outbreaks  of  the  disease,  whether  it 
be  glanders,  syphilis  or  tuberculosis.  The  outlook  is  perhaps  more 
gloomy  in  glanders  than  in  either  of  the  other  diseases,  and  yet  in  one 
or  two  cases  of  this  series  the  records  seem  to  show  that  it  is  possible 
for  a  patient  with  glanders  to  go  nearer  death  than  a  patient  that 
has  either  tuberculosis  or  syphilis,  and  still  recover. 

The  virulence  is  subject  to  wide  variations  in  all  these  diseases. 
One  or  two  pathological  resemblances  may  be  briefly  noticed.  The 
essential  lesions  in  all  three  cases  seem  to  be  associated  with  the  pre- 
sence of  the  infective  agent  itself  and  not  due  solely  to  toxins,  and  in 
each  case  the  virulence  in  old  lesions  tends  to  die  out.  The  bacillus 
of  tuberculosis  morphologically  resembles  the  bacillus  mallei.  The 
lesions  in  all  three  diseases  show  a  combination  in  varying  proportions 
of  neoplastic  formation  with  tissue  destruction  and  suppuration.  So 
closely  do  the  lesions  of  glanders,  tuberculosis  and  syphilis  resemble 
one  another  under  the  microscope  that  it  may  be  doubted  whether  a 
careful  pathologist  would  be  willing  in  all  cases  to  make  a  definite 
diagnosis  as  to  which  disease  was  present  from  the  microscopic  appear- 
ances alone.  In  our  own  case  a  fibrinous  perihepatitis  and  perisplen- 
itis were  present  which  were  quite  indistinguishable  from  similar 
lesions  occurring  in  syphilis.  The  large  granulomatous  mass  com- 
pressing the  brain  in  the  same  case  was  scarce  distinguishable  from  a 
gumma. 

Tuberculosis,  syphilis  and  glanders  when  chronic  are  all  liable  to 
cause  amyloid  disease. 

Finally,  it  may  be  noticed  that  two,  and  not  improbably  all  of 
these  diseases  may  co-exist  in  the  same  person.  In  Hertel's  case  the 
bacilli  of  both  tuberculosis  and  glanders  were  demonstrated,  and  this 
case  is  not  unique  in  the  literature.  Kernig's  case  had  syphilis  as  well 
as  chronic  glanders.  Other  cases  of  what  was  quite  possibly  a  double 
infection  occurred  in  this  series,  but  they  were  not  proven  definitely 
to  be  such.  The  coincidence  of  syphilis  and  tuberculosis  in  the  same 
person  is  not  uncommon. 

A  brief  comparison  of  points  of  resemblance  between  glanders  and 
leprosy  may  be  made,  though  the  matter  is  of  more  scientific  than 
practical  interest.  The  morphological  resemblance  of  the  two  bacilli 
is  noticeable.     Skin  lesions  occur  in  both  and  in  both  may  come  in 
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successive  crops.  The  appearance  of  nodules  which  may  ulcerate  and 
the  ulcers  refuse  to  heal,  the  affection  of  the  eyes,  nasal  mucosa, 
larvnx ;  the  tendency  to  involvement  of  bones  and  joints,  to  general 
infiltration  of  the  skin  and  underlying  parts,  and  to  gangrene, — all 
these  features  are  common  to  leprosy  and  glanders.  Over  20%  of  all 
cases  of  leprosy  are  said  to  die  of  tuberculosis. 

Finally,  all  these  four  diseases  are  widely  distributed  over  the  face 
of  the  earth,  and  are  not  confmed  to  any  one  climate  or  nationality. 

Nevertheless,  while  admitting  the  many  resemblances  of  glanders 
to  other  diseases  of  the  same  class,  we  must  point  out  the  fact  that 
glanders  has  certain  features  which  serve  to  differentiate  it  more  or  less 
clearly  from  these  other  diseases.  There  is  no  need  to  go  into  this  mat- 
ter exhaustively, but  it  may  be  pointed  out  that  subcutaneous  and  intra- 
muscular foci  which  go  on  to  definite  abscess  formation  are  vastly 
more  common  in  glanders  than  in  the  other  infective  granulomata, 
and  that  the  pulmonary  manifestations  of  glanders  are  more  apt  to 
escape  notice  than  is  pulmonary  involvement  occurring  in  these  other 
diseases. 

Prognosis.  As  regards  the  acute  form  of  the  disease,  all  authorities 
are  agreed  that  the  prognosis  is  very  unfavorable.  Only  a  very  small 
proportion  of  such  cases  recover.  But  as  to  the  curability  of  chronic 
glanders  very  erroneous  ideas  prevail.  The  course  of  the  disease  may  be 
very  long,  and  it  is  subject  to  intermissions  during  which  the  patient 
may  regain  strength  and  vigor  in  considerable  degree  and  all  the  lesions 
may  disappear.  These  periods  of  apparent  freedom  from  the  disease 
not  infrequently  last  months,  indeed  periods  of  three  years  (once)  and 
five  years  (twice)  of  freedom  from  symptoms  have  been  reported  among 
the  cases  collected  here,  in  men  who  finally  died  of  glanders.  Most 
cases  of  so  called  'cured'  glanders  are  reported  soon  after  the  patient 
becomes  free  from  symptoms.  Indeed,  not  rarely  cases  that  have  been 
considered  practically  cured  have  been  reported  while  the  disease  was 
still  actively  going  on.  It  is  obvious  that  a  percentage  of  cures  based 
upon  a  consideration  of  such  cases  must  be  most  fallacious  and  it  is 
strange  that  these  statistics  should  have  been  compiled,  or  accepted, 
by  such  high  authorities  as  Bollinger*,  who  states  that  the  mortality  of 
chronic  glanders  is  only  50%,  and  Woodheadt,  who  estimates  the 
death  rate  to  be  as  low  as  40%.  Councilman|  too  states  that  a  large 
percentage  of  cases  of  chronic  glanders  recover  independently  of  treat- 
ment. If  we  only  insist  that  a  patient  must  be  statedly  free  from 
symptoms  for  over  a  year  to  be  considered  cured — and  we  have  seen 
that  an  exemption  of  five  years  may  precede  a  fatal  termination — we 
find  among  the  156  cases  here  analyzed  less  than  6%  of  proved  cures. 
This  estimate  is  doubtless  too  low,  but  it  is  probably  much  nearer  the 
truth  than  the  figures  of  Bollinger  and  Woodhcad. 

In  general  the  outlook  is  best  in  cases  in  which  a  very  early  dia- 
gnosis is  made  and  the  successive  lesions  as  they  appear  are  vigorously 


*Ziemssen's  Cyclopedia  of  the  Piactice  of  Medicine,  article  Glanders. 

tAllbutt's  System  of  Medicine,  article  Glanders. 

iReference  Handbook  of  the  Medical  Sciences,  article  Glanders. 
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attacked  in  the  most  radical  surgical  fashion.  Twenty  operations 
under  general  anesthesia  in  two  and  a  half  years,  most  of  them  to 
attempt  the  radical  extirpation  of  one  or  more  foci,  was  the  record  in 
Holmes's  case ;  the  result  was  a  permanent  cure. 

When  the  poison  has  gained  access  through  an  abrasion  on  one  of 
the  extremities  and  remains  localized  in  this  limb  for  some  time,  as 
sometimes  happens,  the  opportunity  for  favorable  results  from 
radical  treatment  would  seem  to  be  good,  but  unfortunately  such  cases 
are  generally  regarded  as  the  result  of  ordinary  wound  infection  by 
the  pyogenic  organisms,  and  invaluable  time  is  lost  before  a  diagnosis  is 
made. 

Symptoms  pointing  to  a  rapid  generalization  of  the  virus,  such 
as  frequent  chills  and  sweating,  involvement  of  the  several  mucous 
membranes  and  internal  organs,  or  a  generalized  eruption,  suggest  an 
approaching  lethal  termination.  Still  it  is  astonishing  how  near  to 
death  a  patient  may  come  and  recover,  probably  permanently. 
Cooper's  patient  (94)  after  a  year's  illness  was  so  low  that  death  was 
looked  for  daily,  when  she  rallied,  recovered,  and  had  remained  free 
from  signs  of  disease  for  some  months  when  the  case  was  reported. 

Curability.  40  of  these  1 56  cases  were  considered  cured  when  they 
were  reported.  But  in  a  disease  which  may  present  such  long  periods  of 
complete  remission  as  glanders,  it  is  a  very  difficult  question  to  decide 
when  any  case  can  be  considered  as  definitely  cured.  In  the  present 
series  a  remission  of  three  years  occurred  in  one  case  and  of  five  years 
in  two  others,  and  yet  all  these  cases  ultimately  died  of  glanders.  Un- 
der these  circumstances  it  is  obvious  that  we  cannot  include  as  defi- 
nite cures  cases  that  had  only  just  become  free  from  symptoms  when 
reported.  The  erroneous  opinion  generally  prevailing  as  to  the  cura- 
bility of  chronic  glanders  is  partly  due  to  a  failure  to  take  account  of 
the  tendency  in  glanders  to  long  periods  of  complete  quiescence,  in 
making  statistics,  and  partly  also,  it  is  feared,  to  a  careless  inclusion  as 
"cures"  of  cases  that  were  'in  a  fair  way  to  lose  all  traces  of  the  disease' 
or  were  'expected  to  be  fully  recovered  in  a  short  time.' 

If  we  were  to  insist  that  a  case  must  be  free  from  symptoms  for 
five  years  before  it  can  be  considered  definitely  cured,  we  would  find 
only  two  definitely  proved  cures  among  the  156  cases.  Bouley(3i)  lived 
45  years  after  recovery  and  Lesur's  case  (71)  was  well  12  years  after 
manifestations  of  the  disease  ceased.  Even  if  we  are  much  more 
lenient,  as  we  propose  to  be,  and  only  insist  on  freedom  from  symptoms 
for  a  full  year  or  over,  without  any  known  return  of  the  disease  later  on, 
only  9  of  the  156  cases  can  be  regarded  as  definite  cures.  In  ad- 
dition to  the  two  cases  already  mentioned,  we  have  Monneret's  ist 
case  (38),  Bourdon  (65),  Bertin  (69),  Gold's  ist  case  (100), 
Holmes  (113),  Buschke  (126)  and  Jenckel  (143),  definitely  cured. 
Of  these  cases  the  lesions  in  Buschke's  and  Jenckel's  cases  were  con- 
fined to  one  arm,  in  Bertin's  the  lesions  mentioned  were  but  few,  and 
in  the  remaining  cases  there  were  more  or  less  generalized  abscesses,  in 
Gold's  case  with  bronchitis  as  well.  It  is  worthy  of  remark  that  nasal 
or  buccal  involvement  apparently  did  not  occur  in  any  of  the  cases 
that  were   definitely  cured. 
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Cases  that  remained  well  from  several  (5)  months  to  a  year  after 
their  apparent  recovery  are  classed  as  probable  cures.  This  list 
includes  eight  cases,  viz :  Cazin  (62),  Cooper  (94),  Jakowski  (loi), 
Gold's  second  case  (107),  Pepper  (109),  Nicolle  and  Dubos 
(141),  Zieler's  third  case  (146)*  and  Stuart  (147)-  Of  these, 
Pepper's  case  had  but  one  focus,  which  was  immediately  excised.  In 
Cazin's  case,  Jakowski's,  Nicolle  and  Dubos's,  and  Stuart's,  abscesses 
were  almost  the  only  objective  manifestations  of  the  disease.  Be- 
sides abscesses,  in  the  other  three  cases  there  were  additional  signs. 
Gold's  second  case  had  diarrhoea  and  bronchitis;  Cooper's  case  had 
vaginitis,  necrosis  of  the  hard  palate,  otitis  media,  and  almost  total 
destruction  of  one  eye;  Zieler's  third  case  had  nasal  and  laryngeal 
catarrh,  necrosis  in  the  fibula  and  the  frontal  bone,  and  localized  puru- 
lent pachymeningitis.  It  is  readily  seen  from  an  examination  of 
these  last  cases  that  extensive  disease  does  not  necessarily  prevent 
recovery,  probably  permanent  recovery.  A  tabular  statement  of  the 
results  in  these  cases  is  given  below : — 

f    Possible 23 

Stated  cure    |     Probable    8 

[    Definite    9 

Incomplete  cases      24 

Result  not  stated  or  dead  of  other  diseases   3 

Died     89 

That  is  to  say,  of  these  156  unselected  chronic  cases,  less  than  6% 
were  definitely  cured,  5%  were  probably  cured  and  15  % 
possibly  cured;  15%  were  incomplete  and  57%  were  dead  when 
the  case  was  reported,  the  result  being  unstated  in  2%. 

If  we  omit  the  cases  that  were  not  free  from  symptoms  when  re- 
ported or  in  which  the  result  was  not  stated,  and  include  only  cases 
which  either  become  free  from  symptoms  (40  cases)  or  died  (89  cases  ), 
we  find  among  these  about  7%  of  definite  cures,  6%  of  probable 
cures,  18  %  of  possible  cures,  and  69%  of  fatal  terminations. 

Doubtless  this  division  of  so-called  Cures  into  Definite,  Probable 
and  Possible  is  inaccurate,  for  it  is  altogether  likely  that  some  of  the 
cases  here  included  as  probable  and  possible  cures  became  definite  in 
time  and  that  some  of  the  incomplete  cases  also  ultimately  recovered ; 
but  it  is  considered  that  the  percentage  of  definite  cures  obtained  by 
an  analysis  of  these  cases,  6%,  is  very  much  nearer  the  actual 
percentage  of  permanent  recoveries  from  chronic  glanders  than  the 
figures  given  by  Bollinger  and  Woodhead.  There  is  even  a  possibihty 
that  not  all  the  cases  here  included  as  definite  cures  were  really  per- 
manent, for  we  have  only  insisted  on  freedom  from  symptoms  for  a 
full  year,  whereas  two  of  the  fatal  cases  in  this  series  remained  free 
from  symptoms  for  five  years. 


*  Zieler's  case  is  only  regarded  as  a  probable  cure,  because  two  years  after 
apparent  recovery  there  were  repeated  causeless  rises  of  temperature  which  were 
not  improbably  due  to  the  same  disease. 
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Treatment.  Prophylaxis.  As  Wherry  of  the  United  States  Biolo- 
gical Laboratories  says  in  his  article  on  the  diagnosis  and  prevention  of 
glanders,  there  is  probably  less  excuse  for  the  existence  of  glanders 
among  our  domestic  animals  than  any  other  disease,  so  certain  is 
mallein  as  a  means  of  diagnosis  and  so  readily  can  existing  foci  of 
disease  be  stamped  out.  For  practical  purposes  the  suppression  of 
glanders  among  the  equidae  would  mean  its  entire  disappearance  as  a 
human  disease.  A  very  common  way  of  spreading  the  disease  among 
horses  is  through  the  'use  of  public  watering  troughs  by  glandered 
horses.  All  horses  suspected  of  having  glanders  should  be  promptly 
tested  with  mallein.  Where  the  reaction  is  inconclusive,  these  animals 
should  be  kept  rigidly  isolated  in  a  stable  by  themselves  and  tested 
again  at  intervals  of  one  or  two  months.  Should  such  animals  de- 
velop clinical  signs  of  glanders  they  should  be  destroyed  immediately. 
According  to  Nocard,  a  latent  reactor  when  it  has  twice  successively 
failed  to  react,  may  be  considered  cured,  but  the  extensive  experience 
of  Dr.  Rutherford,  Veterinary  Inspector  General  for  Canada,  who  kept 
track  of  all  latent  reactors  and  all  ceased  reactors  in  Canada  for  a 
period  of  three  years,  absolutely  disproves  Nocard's  theory.  Numer- 
ous outbreaks  of  equine  glanders  in  Canada  have  been  traced  to  the 
ceased  reactors  which  Nocard  considers  cured. 

Grooms  and  others  who  have  the  care  of  such  suspects  should  be 
warned  of  the  danger  of  carelessness  and  told  to  handle  the  animals  as 
little  as  possible.  They  should  be  warned  particularly  of  the  danger 
of  trifling  wounds  and  of  the  need  of  protecting  existing  abrasions  by 
bandaging  and  antiseptic  measures.  The  attendants  should  thorough- 
ly wash  their  faces  and  hands  each  time  after  caring  for  the  suspected 
animals.  Suspicious  wounds  in  such  attendants  should  be  promptly 
and  energetically  dealt  with,  preferably  by  excision,  followed  by 
the  application  of  pure  carbolic  acid  or  the  thermocautery.  Human 
beings  should  never  be  permitted  to  sleep  in  stables  where  there  are 
suspected  cases  of  glanders. 

With  due  care  there  is  not  much  danger  of  contracting  the  dis- 
ease, but  in  a  disease  so  exceedingly  fatal  as  human  glanders  every 
precaution  should  be  taken. 

A  method  providing  for  at  least  partial  compensation  by  the 
Government  for  animals  destroyed  on  account  of  glanders  is  in  exist- 
ence in  some  countries  and  would  be  of  the  greatest  assistance  in 
stamping  out  the  disease  if  adopted  universally.  The  horses  afifected 
are  destroyed  mainly  for  the  protection  of  the  community.  Why  then 
should  the  unfortunate  owner  have  to  bear  the  whole  loss?  The 
adoption  of  such  a  system  would  ensure  prompt  notification  to  the 
authorities  of  suspicious  cases.  As  illustrative  of  this,  it  may  be  noted 
that  such  a  system  of  compensation  was  adopted  by  the  Canadian 
Government  a  year  ago,  with  the  result  that  during  the  year  just  closed 
four  times  as  many  cases  of  glanders  were  dealt  with  by  the  authori- 
ties as  during  any  previous  year.  Other  Governments  would  do  well  to 
follow  the  example  set  by  the  Dominion  in  adopting  this  wise  and  far- 
sighted  policy. 

When  glanders  has  occurred  in  a  stable,  the  yards,  stable,  harness 
and  whatever  else  has  been  in  contact  with  the  infected  animals  should 
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be  thoroughly  disinfected  after  the  horses  affected  have  been  destroyed. 
For  stables  and  yards  this  is  most  effectively  done  by  the  'cyclone 
burner',  by  which  oil  is  pumped  through  a  hose  and  ignited  at  a  metal 
nozzle,  the  fiery  spray  being  passed  over  the  surfaces  to  be  disinfected. 
A  preliminary  thorough  wetting  of  the  surfaces  to  be  disinfected  both 
does  away  with  the  danger  of  fire  and  increases  the  efficiency  of  the 
disinfection.  For  use  in  buildings  the  cyclone  burner  should  always  be 
in  charge  of  a  man  thoroughly  accustomed  to  its  use.  Harness  should 
have  all  dirt  removed  from  it,  and  be  thoroughly  scrubbed  with  soap 
and  water,  then  with  creolin  solution,  or  ^  carbolic.  Washing  with 
^V  carbolic  lime-wash  after  removing  all  dirt  and  grease  and  tearing 
out  and  burning  the  mangers  may  be  used  to  disinfect  stables. 

The  bodies  of  animals  that  have  died  of  glanders  are  best  cremated. 
If  this  cannot  be  done,  they  should  be  buried  deeply,  preferably  with 
large  quantities  of  disinfectants. 

Great  care  should  be  taken  by  those  in  attendance  upon  a  case  of 
human  glanders,  since  it  seems  certain  that  human  glanders  is  much 
more  likely  to  convey  the  disease  to  man  than  equine  glanders.  This 
is  simply  one  example  of  the  general  law  that  the  passage  of  an  infec- 
tion through  an  animal  of  any  species  is  apt  to  increase  its  virulence 
for  that  species.  The  urine  and  faeces  are  not  usually  a  source  of  dan- 
ger, but  all  dressings  should  be  promptly  burnt  and  bedclothes  and 
garments  liable  to  be  soiled  by  the  discharges  should  be  disinfected, 
preferably  by  boiling,  before  being  washed.  Absolute  cleanliness  is 
the  key  to  safety.  Where  there  are  nasal,  mouth  or  throat  lesions,  the 
patient  should  have  separate  dishes,  scalded  each  time  they  are  washed, 
and  a  thermometer  should  be  kept  for  his  exclusive  use.  Those  who 
dress  the  wounds  should  carefully  disinfect  their  hands  after  each 
dressing.  Instruments,  etc.,  used  in  doing  the  dressings  should  be 
cleansed  and  boiled  each  time  after  use.  The  patient  should  sleep 
alone,  as  several  cases  are  on  record  where  the  disease  was  communi- 
cated from  husband  to  wife.  All  unnecessary  contact  with  the  pa- 
tient should  be  avoided. 

With  the  above  precautions  it  is  doubtful  whether  rigid  isolation 
of  the  patient  is  invariably  necessary,  though  Koranyi  recommends 
this.  But  where  the  discharges  are  profuse  and  where  the  patient 
is  delirious  or  persistently  uncleanly  in  his  habits,  isolation  is  advisable. 
Similar  precautions  should  be  taken  by  all  who  are  doing  experimental 
work  on  glanders.  The  list  of  those  who  have  fallen  a  prey  to  this 
disease  in  the  course  of  their  scientific  investigations  is  a  lamentably 
long  one,  and  this  loss  of  life  is  generally  due  to  neglect  on  the  part 
of  the  victims  to  take  precautions  which  they  well  knew  to  be  necessary. 

Immunity.  It  was  found  that  by  the  passage  of  the  virus  through 
a  series  of  animals  the  virulence  of  the  bacillus  mallei  could  be  increased 
or  diminished.  And  bacilH  long  grown  saprophytically  lose  much  of 
their  virulence.  The  repeated  intravenous  injection  of  small  numbers 
of  bacilH,  particularly  old  cultures,  in  the  dog,  causes  it  to  develop  a 
general  immunity  through  which  it  is  enabled  to  resist  the  intravenous 
injection  of  the  germs  in  such  numbers  as  would  be  fatal  to  another 
animal.  There  is,  however,  no  local  immunity,  for  a  chancre  still 
follows  local  inoculation  of  the  germ.     And  the  general  immunity  so 
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produced  is  but  short  lived.  Sacharofif,  passing  the  germ  through  a 
series  of  cats,  obtained  a  virus  which  was  more  active  for  cats,  but 
which  gave  to  horses  a  mild  form  of  the  disease,  which  was  followed 
by  immunity.  It  is  not,  however,  stated  how  long  this  immunity  per- 
sisted. 

The  immunity  of  cattle  from  glanders  suggested  the  injection  of 
their  serum  as  a  means  of  attempting  to  confer  immunity,  and  the 
production  of  immunity  in  colts,  and  even  the  cure  of  the  disease  in 
guineapigs  has  been  claimed  as  a  result  of  such  injections.  Bonome 
claims  that  when  bovine  serum  is  left  long  in  contact  with  the  bacillus 
mallei,  its  power  of  destroying  the  bacilli  is  increased  and  that  it  then 
has  curative  properties  in  certain  animals  (guineapigs).  The  brilliant 
results  obtained  by  serum  therapy  in  other  fields  lead  to  the  hope 
that  a  similar  method  of  treatment  may  be  developed  which  will  give 
good  results  in  human  glanders.  Both  of  the  cases  in  our  series  that 
were  treated  with  bovine  serum  recovered,  temporarily  at  least. 

It  may  be  well  to  recollect,  however,  that  attempts  to  use  the 
serum  of  animals  naturally  immune  as  a  form  of  treatment  in  other 
diseases  have  not  been  attended  with  great  success,  and  that  this  form 
ot  treatment  has  not  as  yet  had  any  extensive  trial  in  human  glanders. 

Attempts  at  immunisation  in  man  are  as  a  rule  unjustifiable. 
It  is  certain  from  numerous  animal  experiments  that  mallein  has  no 
immunising  properties. 

General  Management,  Hygiene  and  Diet.  The  patient, 
if  not  continuously  kept  in  bed,  should  remain  perfectly  quiet  while 
the  disease  is  active,  for  exertion  has  in  some  cases  (Travers'  2nd  (4), 
Stuart  (147),  Robins  and  Bell  (155)),  seemed  to  aggravate  the  dis- 
ease. For  the  same  reason  cold  is  to  be  avoided  (Ludiche  (37)  and 
Robins  and  Bell  (155))  .  Hygienic  conditions  should  be  of  the  best. 
The  patient  should  have  a  light  airy  room,  frequent  changes  of  clothing, 
and  frequent  bathing.  Cazin's  patient  (62)  began  to  mend  promptly 
after  an  improvement  in  his  hygienic  surroundings.  The  diet  should 
be  liberal,  and  in  chronic  glanders  both  appetite  and  digestion  are 
commonly  good.     Stimulants  have  often  been  added  with  good  effect. 

Medicinal  Treatment.  Most  of  those  who  have  had  the  largest 
experience  with  glanders  seem  convinced  that  drugs  given  internally 
have  no  effect  on  the  disease.  Koranyi  never  saw  benefit  from  the 
administration  of  any  drug.  Perhaps  general  tonic  measures  may  do 
some  good,  but  the  evidence  of  benefit  from  their  use  is  not  strong. 
Iodide  of  potassium,  ammonium  carbonate,  aconite  in  large  doses, 
strychnine,  arsenic,  quinine  and  iron  are  among  the  remedies  that 
have  been  recommended. 

Mallein,  when  injected  repeatedly,  is  very  generally  considered 
to  be  curative  in  horses.  It  is  indubitable  that  a  large  proportion  of 
glandered  horses  so  treated  lose  their  power  of  reacting  to  mallein  and 
often  all  clinical  signs  disappear.  But  Dr.  Rutherford  has  always 
been  rather  sceptical  as  to  the  curative  power  of  mallein,  and  careful 
observation  of  all  ceased  reactors  in  Canada  has  enabled  him  to  clearly 
trace  several  outbreaks  of  glanders  to  this  source.  Notwithstanding, 
the  fact  remains  that  horses  treated  by  mallein  often  show  wonderful 
cUnical  improvement,  and  analogy  suggests  that  its  use  in  human 
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glanders  might  be  beneficial,  but  as  yet  there  are  no  sufficient  data  to 
enable  us  to  affirm  that  improvement  generally  follows  the  use  of 
mallein  in  man.  This  was  the  casein  Bonome's  patient  (i  19),  but  un- 
fortunately the  boy  passed  from  observation  before  his  symptoms  had 
disappeared,  and  subsequent  history  of  the  case  is  wanting. 

It  is  probable  that  mallein,  like  tuberculin  in  tuberculosis,  tends 
if  used  indiscretely  to  increase  the  activity  of  the  disease.  The  reasons 
for  holding  this  opinion  are  not  purely  theoretical.  A  latent  reactor 
(horse)  purchased  by  the  British  Agricultural  Committee  previously 
referred  to  became  clinically  glandered  within  24  hours  of  being  re- 
tested  with  mallein.  In  Bonome's  case,  too,  the  injections  were  re- 
peatedly folowed  by  temporary  increased  activity  of  the  local  lesions; 
and  in  our  own  case,  though  no  reaction  followed  the  use  of  mallein, 
the  disease  began  to  assume  a  more  virulent  type  within  a  week  of  the 
injection,  and  this  was  thought  to  contra-indicate  the  further  employ- 
ment of  mallein  in  the  case.  The  limits  within  which  mallein  can  be 
beneficially  or  even  safely  employed  in  human  glanders  can  only  be 
determined  after  careful  experimentation  in  a  large  number  of  cases, 
and  as  yet  it  should  be  used  only  with  the  greatest  caution,  beginning 
with  minimal  doses,  say  of  one  tenth  of  a  milligram. 

Another  reason  for  conservatism  in  this  matter  of  employing 
mallein  in  human  glanders  is  that  mallein  is  a  product  which  is  very 
variable  in  strength.  There  is  no  known  way  of  standardizing  it,  and 
though  each  firm  probably  attempts  by  following  a  method  of  its  own 
to  get  a  product  that  has  a  uniform  action  on  the  horse  when  given  in 
a  certain  dose,  still,  it  is  known  that  mallein  may  be  perfectly  reliable 
for  one  species  of  animals  and  totally  untrustworthy  for  a  different 
species.  This  matter  might  be  gone  into  at  greater  length,  but  enough 
has  been  said  to  show  that  we  have  no  data  from  which  tc  conclude 
whether  or  not  a  given  mallein  will  prove  reliable  for  human  beings, 
and  if  so,  in  what  dose. 

Curiously  enough,  in  view  of  the  similarity  between  glanders  and 
tuberculosis,  when  tuberculin  was  given  in  Neisser's  case(io8),  owing  to 
a  mistaken  diagnosis,  the  lesions  then  present  healed  up  under  its  use. 
And  Leonardo  and  Achille  found  that  in  a  case  of  equine  glanders 
treated  with  tuberculin  the  ulcers  healed  promptly  and  the  pulmonary 
condition  was  greatly  benefited. 

There  are  two  methods  of  general  treatment,  however,  that  per- 
haps have  more  to  recommend  them,  though  both  are  empiric,  and 
the  second — bovine  serum  injections — has  rarely  been  used  in  human 
glanders. 

The  first  of  these  methods  is  mercurial  inunctions.  These 
have  been  used  by  several  men  with  varying  results,  but  Gold's  strong 
advocacy  of  this  treatment  is  not  to  be  lightly  disregarded,  in  view  of 
his  extensive  experience  in  human  glanders.  Gold  had  24  cases  of 
glanders  in  28  years  and  all  of  these  without  exception  died.  His  25th 
case  (100)  was  treated  with  mercurial  inunctions,  one  drachm  daily  for 
three  months;  the  patient  recovered  and  was  still  in  good  health  three 
years  later.  Two  other  cases  were  treated  by  him  in  the  same  way. 
Both  of  these  recovered,  and  one  of  them(io7),  which  was  followed  for 
nearly  a  year,  remained  well  at  the  end  of  that    time.     These  results 
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are  so  promising  that  this  form  of  treatment  should  be  given  a  trial  in 
every  case  of  glanders,  in  conjunction  with  other  methods.  It  should 
be  said  that  with  the  inunctions  Gold  used  surgical  treatment  of  the 
most  radical  kind. 

The  second  method  of  treatment  is  the  result  of  an  attempt  to 
apply  serum  therapy  to  glanders,  and  originated  in  the  theory  that  as 
cattle  are  naturally  immune  to  glanders,  their  blood  serum  when  in- 
jected might  prove  curative  in  this  disease.  So  far  as  man  is  concerned, 
the  method  is  a  comparatively  untried  one.  It  consists  simply 
in  the  injection  subcutaneously  of  bovine  serum  at  intervals  of  from 
one  to  several  days  till  a  considerable  quantity,  perhaps  200  c.c.  in  all, 
has  been  injected.  It  was  employed  in  but  two  cases  of  the  present 
series,  with  good  results  in  both.  In  Dupuy  and  Thiry's  case  (148),  in 
which  the  only  manifestations  mentioned  in  Baumgarten's  Jahrbucher 
were  those  of  lymphangitis,  thirteen  injections  were  given  in  2 1  days, 
and  a  month  later  the  patient  was  discharged,  perfectly  well.  In 
Nicolle  and  Dubos's  case  (141)  the  patient's  condition  was  stationary 
after  three  months  of  treatment  by  rest,  forced  feeding  and  sodium 
cacodylate;  190  c.c.  of  heifer  serum  in  two  and  a  half  months  brought 
about  a  cure  which  was  probably  permanent. 

We  may  now  inquire  briefly  into  the  results  obtained  from  forms 
of  treatment  which  were  considered  in  individual  cases  to  be  of  bene- 
fit. 

Mercury  was  given  internally  in  nine  cases,  of  which  two  died, 
one  was  incomplete,  five  were  supposed  to  be  cured*,  and  one,  in 
which  acid  nitrate  of  mercury  cauterization  was  employed  as  well  as 
calomel  internally,  was  definitely  cured.  Mercurial  inunctions 
were  used  in  18  cases,  of  which  eleven  died,  three  were  incomplete, 
two  were  supposed  cured  and  two  were  definitely  cured.  Mercury 
locally  to  the  lesions  was  used  in  four  cases,  two  of  which  improved 
greatly  and  one  was  supposed  to  be  cured. 

Of  the  cases  in  which  Iodide  of  Potassium  was  used  eight  died, 
one  was  incomplete,  but  improved  by  this  treatment  after  mercurials 
had  failed,  two  were  supposed  cured,  one  was  probably  cured,  and  two 
definitely  cured.  In  one  fatal  case  it  is  curtly  said  that  antisyphilitic 
treatment  did  no  good.  In  Cooper's  case  (94),  which  recovered,  and 
in  which  the  iodides  of  iron,  calcium  and  sodium  were  used  as  well  as 
potassium  iodide,  iron  and  quinine  were  thought  to  do  more  good 
than  any  other  form  of  treatment. 

Iodine  was  used  locally  in  ten  cases,  of  which  three  died,  five 
were  incomplete  and  two  were  considered  cured.  In  one  of  these  last 
the  cure  was  probably  permanent.  In  two  of  these  cases  prolonged 
baths  in  a  weak  solution  of  Iodine  and  Potassium  Iodide  were  used 
with   benefit. 

Aconite  was  used  five  times,  twice  in  very  large  doses ;  three  cases 
were  thought  to  be  cured   (once  the  cure  was  probable  and  once 


*SupposED  or  POSSIBLE  CURES  are  cases  in  which  all  symptoms  and  signs  dis- 
appeared, but  which  were  not  observed  for  some  months  afterwards;  probable 
CURES  are  such  as  remained  free  from  symptoms  for  five  to  twelve  months  after 
recovery ;  definite  cures  are  such  as  remained  well  for  a  full  year  without  any 
known  subsequent  recurrence. 
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definite),  one  case  was  incomplete  and  one  died.  Citric  acid  was 
thought  to  do  good  in  one  incomplete  case.  Of  nine  cases  in  which 
Iron  was  used,  one  was  probably  cured,  four  were  incomplete  and  four 
died.  Of  1 6  cases  in  which  Quinine  or  cinchona  was  given,  one  was 
possibly  cured,  one  probably  cured,  one  definitely  cured,  three  were 
incomplete  and  ten  died.  Creasote  was  given  internally  in  two 
cases,  one  of  which  was  moribund;  in  the  other  (incomplete)  case 
it  was  thought  to  do  good.  Ammonium  Carbonate  was  used 
twice ;  one  case  was  supposed  cured,  the  other  (incomplete)  was  much 
benefited.  Of  two  cases  in  which  Arsenic  was  used,  one  was  sup- 
posed cured,  the  other  died. 

With  regard  to  MallEin,  it  was  given  in  six  cases.  Bonome  (119) 
gave  injections  of  2  to  8  minims  at  intervals  of  2  to  6  days  with  im- 
provement in  the  local  conditions  and  gradual  diminution  of  the 
reaction  to  nil  in  two  months.  Buschke's  case  (126)  was  definitely 
cured,  but  here  the  lesions  were  confined  to  one  arm  and  mallein  was 
only  used  after  excision  of  the  foci  and  application  of  the  thermocau- 
tery, and  no  reaction  ever  followed  its  injection  in  doses  of  i  to  10 
milligrams  at  intervals  of  i  to  4  days.  In  two  of  Batko's  cases,  (135) 
and  (136),  doses  ot  i-ioth  to  i  milHgram  were  used  for  a  short  time, 
but,  as  might  be  expected  from  the  small  doses  employed,  no  reaction 
followed  and  these  cases  soon  passed  from  observation.  In  Straka's 
case  (148)  mallein  was  used  and  recovery  followed.  The  note  available 
of  his  case  is  too  short  to  permit  of  any  further  statement.  In  our  own 
case  only  one  dose  was  given,  2\i  minims  of  the  concentrated  liquid 
mallein.  No  reaction  followed.  We  have  here  no  satisfactory  data 
for  our  guidance  as  to  the  use  of  mallein  in  human  glanders. 

Local  Surgical  Measures.  As  yet  these  are  our  most  rehable 
means  of  fighting  the  chronic  disease.  It  must  be  emphasized  that 
the  earlier  the  diagnosis,  the  prompter  and  more  radical  the  surgical 
treatment  adopted,  and  the  more  persistently  it  is  carried  on  through- 
out the  disease  in  spite  of  many  discouragements,  the  better  will  be 
the  results  obtained  in  this  most  discouraging  affection. 

Excision  op  foci.  If  there  is  a  wound  of  entrance,  it  should  be 
excised,  and  where  possible,  all  the  lesions  should  be  similarly  treated. 
The  incision  should  go  wide  of  the  focus  through  perfectly  sound  tissue 
and  should  be  made  with  all  the  care  used  in  excising  a  maUgnant 
growth.  After  excision,  an  additional  justifiable  precaution  is  the 
application  of  the  thermocautery  or  of  pure  carboHc  acid  followed  by 
alcohol  to  the  wound.  As  soon  as  new  lesions  arise,  they  should  be 
similarly  dealt  with.  Excision  of  foci  was  resorted  to  ini3  of  these 
cases,  including  three  in  which  a  part  of  the  body  was  removed. 
The  results  were  three  definite  cures,  two  probable  cures,  two  possible 
cures,  once  the  final  result  of  amputation  of  an  arm  after  the  disease 
had  become  general  is  not  stated.  In  one  case  probably  cured  the  initial 
focus  was  excised  and  the  disease  went  no  further.  In  two  cases,  one 
probably  and  one  possibly  cured,  the  final  obstinate  focus  was  excised. 
In  our  own  fatal  case  excision  was  used  only  once  or  twice  and  the 
local  results  were  eminently  satisfactory.  The  removal  of  the  upper 
jaw  and  eye  when  the  disease  was  far  advanced  locally  did  no  good. 
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Probable  cure  followed  excision  of  one  testicle.  In  Musson's  case  ( 1 34) 
excision  of  the  tonsils  and  pharyngeal  focus  in  conjunction  with  the 
repeated  use  of  i  %  pyoktannin  and  the  thermocautery  caused  appar- 
ent recovery  for  a  time,  though  recurrence  eventually  proved  fatal. 

When  foci  cannot  be  excised  entire,  the  method  devised  by  Stuart 
should  be  employed.  He  cut  down  to,  but  not  into,  the  focus,  and 
filled  the  wound  with  liquefied  carbolic  acid  before  cutting  into  it.  In 
this  way  he  was  generally  able  to  avoid  the  infection  of  the  incision 
which  so  commonly  takes  place  after  opening  a  focus.  He  also 
thoroughly  swabbed  out  the  cavity  with  liquefied  carbolic  acid  and 
followed  this  by  swabbing  with  alcohol  to  prevent  toxic  absorption. 
This  proceeding  may  be  repeated  every  two  or  three  days.  Pure 
carbolic  acid  and  perhaps  creasote  and  pyoktannin  are  almost  the 
only  local  applications  to  the  wounds  that  seem  to  have  done  good. 

In  no  disease  are  the  results  of  antiseptic  measures  more  dis- 
couraging than  in  glanders.  Liquefied  carbolic  acid  was  applied  to 
the  wounds  in  four  of  these  cases;  two  of  these  recovered,  one  was 
incomplete  and  one  (our  own)  died,  though  in  this  case  a  threatened 
phlegmonous  inflammation  of  the  forehead  was  thus  eventually  con- 
trolled, and  the  stubborn  foci  in  which  it  originated  healed  soundly  and 
permanently. 

The  THERMOCAUTERY  is  also  an  excellent  means  of  dealing  with 
foci  which  cannot  be  entirely  removed.  Fistulous  tracts  may  be  slit 
up  and  treated  in  this  way  or  else  excised.  Of  the  cases  in  which 
cauterization  by  heat  was  employed  three  recovered,  two  of  these 
permanently,  and  six  died.  In  two  of  the  fatal  cases,  however,  tem- 
porary healing  followed  the  use  of  the  thermocautery. 

Not  infrequently  curetting  of  foci  is  done.  If  this  is  ever  pre- 
ferred to  excision,  carbolic  acid,  or  the  thermocautery,  it  will  be  well  to 
control  the  circulation  in  the  part,  where  this  is  feasible,  before  opera- 
tion, to  lessen  the  risk  of  introducing  the  germs  into  the  general  circu- 
lation. 

For  the  nasal  discharge  and  the  nasal  ulcers  creasote  water,  two 
minims  to  the  ounce,  carbolic  acid,  potassium  permanganate  and  chlor- 
ine solution,  are  perhaps  most  likely  to  do  good,  though  the  changes 
may  be  rung  on  all  the  usual  nasal  therapeutic  agents.  Cauteriza- 
tion of  the  ulcers  with  pure  carbolic  acid,  followed  by  alcohol,  zinc 
chloride,  silver  nitrate,  or  the  thermocautery  may  be  tried. 

Somewhat  similar  methods  of  local  treatment  are  applicable  to 
the  other  mucosa?  when  involved,  though  some  of  the  measures  above 
mentioned  are  obviously  not  to  be  recommended  for  the  conjunctiva 
or  the  larynx. 

Pulmonary  involvement  is  to  be  dealt  with  on  general  principles. 
Creasote  internally  and  in  the  form  of  inhalations  may  be  tried. 

Radical  surgical  treatment  is  advisable  for  the  intracranial  foci 
which  are  not  very  uncommon  in  glanders. 

Glanderous  involvement  of  the  various  internal  organs  can  rarely 
be  diagnosed  during  life.  When  diagnosis  is  possible,  treatment  is  along 
the  lines  previously  laid  down,  with  medicinal  symptomatic  treatment 
as  may  be  required. 

Phlegmonous  swelling  of  the  face  and  other  parts  is  to  be  dealt 
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with  on  general  surgical  principles,  special  regard  being  had  to  the 
strong  tendency  to  gangrene  that  is  present  in  glanderous  phlegmon. 

Conclusions  as  to  Chronic  Glanders  based  on  an  analysis  of  these 
cases: 

(i)  Incidence.  Adult  males  who  have  had  dealings  with  glandered 
animals — horses,  men  or  experimental  animals—  are  pre-eminent- 
ly affected.  Men  are  much  more  apt  to  contract  the  disease  from 
other  men  than  from  animals. 

(2)  The  Mode  of  Entrance  of  the  Virus  is  much  more  commonly 
through  the  skin  (?  75%)  than  by  way  of  the  mucous  membranes 
(?  25%),  and  abrasion  of  the  skin  at  thepoint  of  entrance  seems  to 
be  the  rule. 

(3)  The  Period  of  Incubation  usually  varies  between  6  hours  and 
5  days,  but  may  be  as  long  as  2 1  days. 

(4)  The  Relative  Frequency  of  the  Lesions  will  be  obvious  from 
an  examination  of  the  preceding  table  (v.  p.  61).  It  may  be 
pointed  out  that  rashes,  phlegmon  and  lymphatic  adenitis  each 
occur  in  about  one-third  of  the  cases ;  that  multiple  abscesses  occur 
in  80%  and  nasal  involvement,  which  is  twice  as  common  as 
ocular  or  buccal  lesions,  in  about  40% ;  that  clinical  signs  refer- 
able to  the  lungs  seem  to  occur  only  in  25%  of  the  cases,  though 
focal  pulmonary  lesions  exist  in  70%  of  the  autopsies;  that  local- 
ized purulent  pachymeningitis  is  by  far  the  most  common  intra- 
cranial lesion;  and  that  involvement  of  the  abdominal  organs 
rarely  causes  characteristic  manifestations. 

(5)  For  Diagnosis  repeated  animal  inoculations  and  cultures  may  be 
required. 

(6)  The  Curability  of  chronic  glanders  has  been  greatly  over-estim- 
ated. Scarcely  6%  of  these  cases  were  definitely  cured.  Possi- 
bly the  number  of  cures  may  be  added  to  by  the  discovery  that 
cases  of  purely  local  or  very  mild  infection  occur  more  fre- 
quently than  is  supposed. 

(7)  The  Duration,  including  many  incomplete  cases,  averaged  14^^ 
months.     It  varied  between  six  weeks  and  15  years. 
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And  now  that  we  have  finished  considering  this  part  of  our  sub- 
ject, it  seems  necessary  to  attempt  a  definition  of  chronic  glanders, 
founded  on  our  study  of  these  cases,  though  the  unsatisfactory 
nature  of  all  attempts  at  definition  is  freely  admitted. 

Definition  of  Chronic  Glanders.  A  chronic  specific  disease  of 
the  infective  granulomatous  type  due  to  the  Bacillus  Mallei,  usually 
contracted  from  horses,  very  commonly  through  an  abrasion  of  the 
skin,  characterized  in  man  by  the  appearance  of  some  or  all  of  the 
following  phenomena :  viz.  by  a  usual  incubation  period  of  from  one  to 
five  days, though  this  may  exceptionally  be  prolonged  to  three  weeks, 
by  a  tendency  to  specific,  often  suppurative  lymphangitis;  by  the 
development  of  specific  neoplastic  formations  which  commonly 
break  down  and  form  abscesses  in  the  subcutaneous  tissue,  lymph 
glands,  muscles,  joints,  bones  and  internal  organs,  especially  the 
liver,  the  spleen,  or  the  cerebral  meninges,  rarely  of  the  kidneys; 
specific  inflammation  of  and  discharge  from  the  mucous  mem- 
branes, particularly  those  of  the  nose,  mouth,  throat  and  eyes, 
usually  due  to  ulceration  following  the  breaking  down  of  specific 
neoplasms  in  these  regions;  by  the  formation  of  new  growths  with  a 
strong  tendency  to  necrosis,  such  growths  being  very  common  in  the 
pleurae  and  lungs,  there  causing  a  specific  pleurisy  or  broncho-pneu- 
monia,and  occurring  rarely  in  the  gastro-intestinal  tract  or  peritoneum ; 
by  the  occasional  development  of  a  papulo-pustular  or  bullous  erup- 
tion, or  of  phlegmonous  inflammation  which  may  develop  in  the  sub- 
cutaneous tissues  in  any  part  of  the  body,  but  is  most  common  about 
the  face  or  head,  and,  next  to  this,  in  the  extremities,  this  phlegmon 
being  specially  liable  to  be  followed  by  gangrene  or  phagedaenic  ulcera- 
tion; the  disease  being  subject  to  periods  of  remission  or  apparent 
cure,  which  may  be  prolonged,  but  being  as  a  rule  eventually  fatal 
from  exhaustion  or  from  a  generalization  of  the  virus,  not  rarely  with 
pyaemic  manifestations. 
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Equine  Glanders  in  Canada.  Though  it  cannot  be  said  with  cer- 
tainty when  glanders  was  first  introduced  into  Canada,  it  is  not 
improbable  that  the  disease  was  originally  brought  by  the  Army  horses 
which  came  over  from  England  and  France  in  the  i8th  Century.  Up 
to  50  years  ago  veterinary  practice  in  this  country  was  almost  alto- 
gether in  the  hands  of  empirics,  so  that  no  reliable  veterinary  evidence 
is  available  as  to  the  prevalence  of  glanders  till  within  that  period. 
However,  from  the  fact  that  Dr.  Smallwood,  a  country  practitioner 
near  Montreal,  was  able  in  1845  to  diagnose  accurately  a  case  of  human 
glanders — the  second  human  case  so  far  as  the  writer  has  been  able  to 
ascertain  that  ever  occurred  on  this  Continent — we  may  safely  infer 
that  by  this  time  glanders  was  a  well-known  and  wide-spread  disease 
among  horses  in  the  Province  of  Quebec,  and  the  circumstances  con- 
nected with  Richardson  and  Morrison's  case  in  1848  suggest  a  consid- 
erable prevalence  of  the  disease  in  Ontario  at  this  period. 

There  is  evidence  that  equine  glanders  has  existed  to  a  very  con- 
siderable extent  in  Manitoba,  and  particularly  the  Northwest  Terri- 
tories, ever  since  the  country  was  settled.  Dr.  J.  G.  Rutherford,  Veter- 
inary Inspector  General  for  Canada,  to  whose  great  kindness  I  owe 
all  my  information  as  to  glanders  among  horses  in  Canada,  came  across 
and  destroyed  a  large  number  of  native  glandered  horses,  while  acting 
as  Veterinary  Surgeon  to  the  Northwest  Field  Force  in  the  Riel  Rebel- 
lion of  1885,  being  at  that  time  also  Inspector  of  Stock  for  Manitoba. 
Unfortunately  the  Dominion  Government  then  shelved  Dr.  Ruther- 
ford's report  on  these  facts  and  took  no  steps  to  stamp  out  the  disease. 
"Since  that  time",  to  quote  Dr.  Rutherford's  own  woras,  "the  North- 
west Territories  have  been  a  distributing  source  of  the  disease  to  other 
parts  of  the  Dominion,  while  outbreaks  have  also  greatly  mcreased 
v^^ithin  their  own  boundaries,  rendering  the  task  of  eradication  very 
much  more  serious  than  it  would  have  been  if  undertaken  at  an  earlier 
day."  From  1898  to  1902  (inclusive)  approximately  one  hundred 
cases  of  glanders  yearly  were  dealt  with  in  the  Northwest  Territories. 

For  about  twenty  years  the  Manitoba  Government  has  been  doing 
everything  in  its  power  to  stamp  out  glanders,  and  it  is  mainly  because 
of  the  entrance  of  fresh  sources  of  the  disease  from  the  Northwest 
Territories  and  the  Northern  States  that  glanders  has  not  entirely 
disappeared  from  its  boundaries.  As  it  is,  the  number  of  horses  de- 
stroyed for  glanders  in  this  Province,  which  for  years  averaged  approx- 
imately one  hundred  per  annum,  was  50  in  1902,  and  60  in  1903,  the 
increase  in  the  latter  year  being  attributed  to  the  increase  of  horses  im- 
ported from  the  Northwest  Territories.  Mallein  was  not  invariably 
used  on  all  animals  in  contact  with  glanders  nor  on  the  majority  of 
animals  clinically  affected  in  Manitoba. 

It  may  here  be  said  that  the  possibility  of  curing  equine  glanders 
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in  the  form  of  farcy  was  early  recognized  in  Canada.  In  1889  Dr.  J.  G. 
Rutherford,  then  Inspector  of  Stock  for  Manitoba,  treated  an  undubi- 
tably  farcied  horse  with  large  doses  of  Sodium  Hyposulphite  after  ob- 
taining permission  of  the  local  Government  to  do  so.  The  animal 
recovered  perfectly  and  remained  in  good  health  for  several  years, 
when  it  was  lost  sight  of. 

Unfortunately,  elsewhere  in  the  Dominion  glanders  was  dealt  with 
in  a  very  half-hearted  way  till  within  the  last  few  years.  Previous 
to  1902  the  matter  was  seen  to  partly  by  the  Dominion  Government, 
but  mainly  by  the  individual  Provinces.  Probably  the  great  majority 
of  cases  were  not  reported  to  either  of  these  authorities,  but  were  dealt 
with  or  neglected  as  the  veterinarians  or  empirics  who  met  with  the 
cases  decided. 

Since  1902,  however,  the  power  of  dealing  with  glanders,  as  with 
veterinary  matters  generally,  for  the  whole  Dominion,  with  the  ex- 
ception of  the  Province  of  Manitoba,  has  been  entirely  in  the  hands  of 
the  Dominion  Government.  Manitoba  has  likewise  recently  come 
under  Dominion  control,  so  that  throughout  the  Dominion  all  matters 
connected  with  the  health  of  animals  are  in  the  hands  of  one  central 
authority.  This  method  is  an  ideal  one  when  the  authority  is  in  the 
hands  of  the  right  person ;  and  no  one  who  has  looked  into  the  Reports 
of  the  Health  of  Animals  Branch  of  the  Department  of  Agriculture  for 
the  Dominion,  since  Dr.  Rutherford  was  in  charge,  can  doubt  that  ex- 
cellent work  is  being  done  in  the  present  case.  Experiments  of  the 
utmost  practical  and  scientific  importance  are  being  constantly  carried 
on  on  a  large  scale,  and  the  method,  immediately  to  be  described,  of 
dealing  with  glanders  is  but  a  solitary  example  of  the  thoroughness 
with  which  every  branch  of  this  work  is  being  carried  out  by  the 
Department. 

The  method  adopted  in  1902  by  Dr.  Rutherford  in  dealing  with 
glanders  was  as  follows: — 

A  Veterinary  Officer  of  the  Department  was  immediately  sent  to 
investigate  each  outbreak  of  glanders  reported.  Where  the  clinical 
diagnosis  was  absolutely  certain,  the  diseased  animals  were  immedi- 
ately destroyed,  but  in  all  cases  where  there  was  any  possible  doubt 
as  to  the  matter,  the  animals  clinically  affected  were  tested  with 
mallein,  and  if  they  reacted,  all  horses  that  had  been  in  contact  with 
them  were  similarly  tested.  Horses  which  showed  clinical  signs  and 
which  reacted  to  mallein  were  invariably  destroyed.  Reactors  that 
showed  no  clinical  signs  were  subjected  to  the  following  restrictions. 
The  owner  was  forbidden  to  sell  or  otherwise  dispose  of  such  animals, 
he  was  forbidden  to  stable  them  elsewhere  than  on  the  premises  they 
were  on ;  he  was  obliged  to  keep  them  isolated  from  non-reactors ;  and 
was  required  to  have  them  available  at  all  times  for  Government  in- 
spection. These  were  absolutely  the  only  restrictions  imposed  on 
such  animals.  To  identify  these  animals  one  hoof  was  branded  'E-R.', 
and  if  the  horse  died  the  owner  had  to  preserve  the  branded  hoof  to 
prove  its  death. 

As  to  what  constitutes  clinical  symptoms  sufficient  to  condemn 
a  horse  that  reacts  to  mallein,  there  is  some  difference  of  opinion. 
Nasal  discharge  with  submaxillary  enlargement  or  farcy   sores   is    of 
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course  sufficient  to  do  so.  Dr.  Rutherford  holds  that  enlargement  of 
the  submaxillary  lymph-glands  in  a  reactor  is  proof  of  some  irritation 
in  the  nasal  mucosa  which  probably  causes  slight  nasal  discharge  from 
time  to  time,  though  macroscopically  there  may  be  no  discharge  and 
no  ulceration  in  the  visible  portion  of  the  nares.  Strictly  speaking, 
then,  submaxillary  enlargement  in  a  reactor  should  be  sufficient 
to  condemn  a  horse.  But  under  a  system  of  non-compensation 
inspectors  were  apt  to  be  lenient  and  the  horse  was  apt  to  be  given  the 
benefit  of  any  doubt  there  might  be  in  the  matter. 

Reactors  with  no  clinical  signs  were  retested  in  40  days  and  if  they 
still  reacted,  again  60  days  after  the  second  test.  As  to  latent  reactors 
which  failed  to  react  at  the  second  or  third  test,  their  sale  was  still 
forbidden  and  they  were  still  required  to  be  available  for  Government 
inspection,  but  the  other  restrictions  were  removed.  If  an  animal 
still  reacted  after  three  tests,  an  endeavor  was  made  to  persuade  the 
owner  to  consent  to  its  destruction.  If  he  refused,  the  animal  was 
given  a  final  chance,  particularly  if  the  later  reactions  were  diminishing 
in  intensity.  Horses  reacting  at  the  fourth  test  made  90  days  after  the 
third  were  slaughtered,  even  though  no  clinical  signs  were  present.  If 
they  failed  to  react  at  this  final  test,  they  were  treated  as  other  ceased 
reactors. 

It  may  be  stated  that  though  this  system  has  recently  been 
abandoned  in  Canada  for  one  far  better,  the  former  system  is  still  far 
superior  to  the  method,  or  lack  of  method,  which  now  prevails  in  the 
United  States  in  dealing  with  glanders.  There  is  in  the  United  States 
no  central  authority  to  deal  with  veterinary  matters.  Nominally  the 
disease  is  controlled  by  the  individual  States,  but,  as  the  answers  to 
the  inquiries  sent  to  the  various  State  authorities  a  year  or  two  ago 
by  Dr.  Charles  H.  Higgins,  Government  Pathologist  to  the  Dominion 
Health  of  Animals  Department,  clearly  show,  this  duty  is  in  practice 
neglected  by  them  in  many  cases. 

It  has  been  Dr.  Rutherford's  policy  to  keep  track  of  these  ceased 
reactors.  The  British  Departmental  Committee  appointed  to  in- 
vestigate the  contagiousness  of  glanders  found  that  ceased  reactors 
when  tested  a  year  after  the  final  test  generally  developed  an  abnor- 
mally high  temperature,  and  this  seemed  to  Dr.  Rutherford  a  suspi- 
cious thing,  even  though  the  lesions  in  such  animals  were  not  shown 
to  contain  living  bacilli.  Latent  reactors  which  developed  clinical 
signs  were  of  course  immediately  destroyed.  It  was  found  that  animals 
giving  a  temperature  of  i05°F.  at  the  first  test  rarely  showed  much 
improvement  when  subsequently  tested. 

Expensive  and  irksome  as  was  this  system  of  repeated  testing, 
it  seemed  the  fairest  that  could  be  adopted  under  a  system  of  non- 
compensation ;  and  it  may  be  added  that  this  method  of  dealing  with 
glanders  was  more  advanced  than  that  of  any  other  country  when  it 
was  adopted  in  Canada.  The  British  Departmental  Committee 
already  referred  to  had  concluded  that  the  danger  of  infection  from 
latent  reactors,  even  when  allowed  to  mingle  with  other  horses  in  the 
freest  possible  manner,  was  but  slight.  Under  such  a  system  of  isola- 
tion as  that  described,  it  might  reasonably  be  expected  to  prove  nil. 
And  to  insist  on  the    destruction  of     apparently  healthy  animals 
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without  any  compensation  was  obviously  unjust.  For  this  reason 
the  system  described  was  continued  in  force  for  about  two  years.  In 
a  country  as  extensive  as  Canada,  however,  the  expense  of  retesting 
was  enormous,  as  the  distances  to  be  travelled  were  so  great.  More- 
over, a  latent  reactor  might  develop  clinical  signs  and  infect  numerous 
other  animals  in  the  period  intervening  between  the  inspector's  visits, 
for  it  was  obviously  impossible  to  keep  constant  watch  of  every  case 
to  see  that  the  isolation  enjoined  was  rigidly  observed. 

The  results  obtained  at  the  end  of  two  years  by  the  method 
above  described  were  briefly  as  follows: — 

Nearly  900  horses  had  reacted  when  tested  during  the  two  years. 
Of  these  not  25  per  cent,  had  become  ceased  reactors.  The  proportion 
of  horses  thus  saved  did  not  appear  to  be  large  enough  to  pay  for  the 
expense  incurred.  From  an  economic  standpoint  this  objection  to  the 
system  was  a  forcible  one,  but  an  even  more  important  reason  for  re- 
modelling it  was  found,  thanks  to  Dr.  Rutherford's  keeping  track  of  all 
ceased  reactors  in  Canada  during  this  period.  Outbreaks  of  glanders 
were  occasionally  noticed  in  which  the  disease  was  directly  traceable 
to  a  ceased  reactor ;  so  that,  not  only  was  the  system  which  had  been 
adopted  under  the  stress  of  existing  circumstances  a  very  expensive 
one  and  one  that  finally  saved  a  relatively  small  proportion  of  the 
horses  so  dealt  with,  but  even  the  small  proportion  of  horses  spared 
under  this  system  might  on  rare  occasions  become  a  source  of  danger 
to  other  animals. 

This  fact  is  of  the  utmost  practical  importance ;  for  the  prevailing 
opinion  has  been  that  though  latent  reactors  might  under  exceptionally 
favorable  circumstances  communicate  the  disease,  ceased  reactors 
were  never  a  source  of  danger.  Two  years  ago  Dr.  Rutherford  uttered 
a  note  of  warning  on  this  point.  In  his  address  before  the  American 
Veterinary  Association  in  1903  he  distinctly  stated  that  he  was  not 
prepared  to  say  that  because  a  horse  had  ceased  to  react  to  mallein,  it 
was  cured  of  glanders,  nor  that  mallein  could  certainly  be  regarded  as 
the  curative  agent,  even  if  a  horse  definitely  glandered  were  cured 
after  its  use.  Dr.  Rutherford  himself  cured  a  farcied  horse  in  1889, 
before  mallein  was  discovered,  and  not  long  ago  a  horse  with  nasal  dis- 
charge, enlarged  submaxillary  glands  and  a  typical  mallein  reaction 
was  kept  alive  owing  to  a  misunderstanding  of  instructions  by  a  Cana- 
dian Government  Inspector.  The  clinical  signs  entirely  disappeared 
and  this  animal  became  a  latent  reactor. 

In  1904,  on  the  recommendation  of  Dr.  Rutherford,  the  Canadian 
Government  agreed  to  pay  two-thirds  of  the  value  of  all  horses  which 
reacted  to  mallein,  but  were  not  clinically  glandered,  provided  only 
that  the  owner  consented  to  their  immediate  destruction.  If  this  offer 
was  refused,  the  horse  was  to  be  kept  under  the  restrictions  already 
described  for  latent  reactors,  but  the  retesting  was  to  be  done  by  the 
Department  at  the  owner's  expense.  If  at  any  time  it  became  clinic- 
ally glandered,  it  was  destroyed  at  once  without  compensation.  The 
original  plan  was  to  destroy  all  animals  clinically  glandered  without 
compensation,  as  before ;  but  this  has  been  modified  so  that  now  all 
horses  that  react  to  mallein  are  immediately  destroyed  without  option 
and  the  owner  receives  two-thirds  of  their  value  at  a  fair  reckoning. 
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This  system  is  radical,  since  it  gets  rid  not  only  of  clinically  gland- 
ered  horses,  but  also  of  those  latent  reactors  which  are  a  constant 
menace  to  other  animals;  it  is  also  eminently  fair,  for  it  does  not  de- 
stroy a  man's  horse  mainly  for  the  benefit  of  the  community  and  still 
make  the  man  himself  bear  the  whole  cost.  Dr.  Rutherford  is  to  be 
congratulated  on  the  satisfactory  solution  he  has  found  for  this  diffi- 
cult problem ;  and  it  cannot  but  be  a  source  of  satisfaction  to  all  Cana- 
dians that  this  country  has  taken  the  lead  in  a  matter  so  important  not 
only  for  the  prosperity  of  the  country  but  for  the  preservation  of 
human  life  and  human  health  as  well.  For  it  is  believed  that  there  is 
no  other  Government  either  in  America  or  in  Europe  that  has  a  system 
so  nearly  ideal  of  dealing  with  glanders  as  that  now  adopted  by  the 
Canadian    Government. 

The  expense  to  the  Government  of  carrying  out  this  system 
will  of  course  be  very  heavy  for  some  years,  but  there  is  no  doubt  that, 
energetically  carried  out,  this  policy  will  be  the  most  economical 
eventually. 

The  efficacy  of  the  system  in  bringing  to  light  cases  of  glanders  that 
would  otherwise  have  been  concealed  has  been  abundantly  demon- 
strated by  the  fact  that  already  during  theyear  just  completed,  2000 
glandered  horses  have  been  killed — more  than  four  times  the  number 
dealt  with  during  any  previous  year.  And  the  wisdom  of  abandoning 
the  policy  of  retesting  has  been  borne  out  by  the  comparative  fre- 
quency with  which  during  the  current  year  outbreaks  of  glanders  were 
directly  traceable  to  ceased  reactors. 

A  common  method  of  disinfecting  stables  infected  with  glanders 
is  as  follows.  Mangers,  etc.,  are  torn  out  and  burned.  A  solution  con- 
taining lye  is  used  to  remove  grease,  etc.,  after  coarse  dirt  has  been  re- 
moved. The  whole  surface,  walls,  ceiling,  floors,  is  thoroughly  sprayed 
with  5%  crude  carbolic  acid,  and  again  with  lime-wash  containing 
crude  carbolic  acid,  5  %.  The  cyclone  burner  is  not  used,  for  it 
is  the  duty  of  the  owner  and  not  of  the  Department  to  see  to  the  disin- 
fection and  the  use  of  this  apparatus  in  careless  hands  is  attended  by 
danger  of  fire. 

A  brief  statement  may  be  added  as  to  the  regional  prevalence  of 
equine  glanders  in  Canada  since  1902.  Previous  to  that  time  the  only 
investigation  of  an  outbreak  by  the  Dominion  authorities  in  the  Pro- 
vince of  Quebec  was  that  instituted  as  the  result  of  the  development 
of  our  own  human  case,  so  far  as  the  writer  has  been  able  to  ascertain. 

During  the  year  ending  October  31st,  1903,  1062  horses  were 
tested  with  mallein,  of  which  466  reacted  and  64  of  these  ceased  to 
react  when  repeatedly  tested.  69  cases  of  equine  glanders  occurred 
in  Ontario,  of  which  37  were  in  Ottawa  or  its  immediate  vicinity,  and 
23  cases  in  Quebec.  In  the  Northwest  Territories  the  number  of  cases 
rose  from  1 12  in  1902  to  219  in  1903.  There  were  two  cases  in  British 
Columbia;  several  cases  also  occurred  in  the  Yukon,  but  these  were 
not  dealt  with  by  the  Dominion  Government.  No  cases  were  re- 
ported from  the  Maritime  Provinces. 

During  the  year  ending  October  31st,  1904,  219  horses  were  de- 
stroyed on  inspection  and  1387  tested  with  mallein.  Of  the  latter  280 
were    destroyed  at  once  and  420  reserved  for  retesting.      164  horses, 
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a  considerable  number  of  which  were  carried  over  from  the  previous 
year,  were  classified  as  ceased  reactors. 

35  cases  occurred  in  Ontario,  55  in  Quebec.  None  were  reported 
from  Montreal,  but  the  inspector  who  dealt  with  a  considerable  out- 
break in  the  neighborhood  of  St.  Hyacinthe  was  inclined  to  attribute 
the  disease  to  cheap  horses  brought  from  Montreal.  The  writer  has 
personal  knowledge  of  one  horse  bought  in  Montreal  which  was  subse- 
quently found  to  have  glanders,  and  during  the  year  just  closed  at  least 
one  outbreak  occurred  in  Montreal.  Two  cases  were  dealt  with  in  Bri- 
tish Columbia  and  three  in  the  Yukon.  Again  the  Maritime  Provinces 
appear  to  have  been  free  from  the  disease.  The  great  increase  in  the 
number  of  cases  dealt  with  during  1904  was  almost  entirely  due  to  the 
very  large  number  detected  in  the  Northwest  Territories — 404  cases. 
Doubtless  this  increase  is  more  apparent  than  real  and  is  due  to  more 
adequate  inspection  and  to  the  policy  adopted  of  testing  all  contact 
animals,  rather  than  to  a  greater  prevalence  of  the  disease.  Figures 
showing  the  distribution  of  the  2000  cases  dealt  with  during  1905  are 
not  yet  available,  as  Departmental  rules  forbid  the  giving  of  additional 
information  as  to  the  work  being  done.  It  is  Dr.  Rutherford's  inten- 
tion to  publish  in  a  special  report  the  exceeding  valuable  results  ob- 
tained by  the  Department  in  the  extensive  use  of  mallein  during  the 
past  three  years.  The  appearance  of  this  report  will  be  eagerly  looked 
for  as  an  epoch-making  event  in  the  development  of  scientific  know- 
ledge as  to  mallein. 

Mallein.  So  hazy  and  unsatisfactory  is  the  information  obtain- 
able as  to  the  production  of  a  reliable  mallein  of  uniform  strength 
that  some  account  of  the  method  employed  by  Dr.  C.  H.  Higgins, 
Government  Pathologist  to  the  Department,  information  as  to  which 
was  courteously  furnished  me  by  himself,  may  be  of  interest.  For 
over  two  years  Dr.  Higgins  has  been  manufacturing  at  the  Government 
Laboratories  all  the  mallein  used  by  the  Department  in  Canada,  and 
considers  that  by  his  method  he  is  furnishing  a  stronger  mallein 
than  any  on  the  market. 

The  great  difficulty  in  the  manufacture  of  mallein  is  the  impossi- 
bility of  obtaining  any  reliable  method  of  standardizing  it.  An 
attempt  was  made  to  estimate  its  strength  by  the  results  produced  on 
injecting  it  into  glandered  guineapigs.  This  method  was  found  to  be 
absolutely  unsatisfactory  and  unreliable.  Dr.  Higgins  found,  as  other 
observers  have  also  noted,  that  when  mallein,  which  on  subsequent 
trial  upon  horses  proved  absolutely  reliable  and  gave  in  them  good 
reactions, was  injected  into  a  series  of  ten  indubitably  glandered  guinea- 
pigs,  perhaps  not  more  than  two  or  three  of  the  ten  gave  any  reaction. 

The  method  employed  by  Dr.  Higgins  in  the  preparation  of  the 
mallein  is  as  follows: — 

Cultures  taken  from  the  original  culture  obtained  by  Dr.  Higgins 
from  a  glandered  horse,  are  reinforced  from  time  to  time  by  passage 
of  the  germs  through  a  series  of  guineapigs,  sometimes  two  or  three, 
sometimes  more.     Inoculations  are  made  from  a  culture  kept  virulent 
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in  this  way  into   sterilized  broth  made  up  according  to  the  following 
formula : 

Johnston's    fluid    beef, i  part, 

Armour's    peptone,     i  part, 

Sodium    chloride,     y^  part 

Glycerine,   6  parts. 

Water,  to    100  parts. 

These  cultures  are  grown  in  large  flasks  at  a  temperature  of  about 
39°  C.  for  six  weeks.  According  to  Dr.  Higgins,  the  requirement  that 
must  be  fulfilled  by  these  cultures  is  that  1  c.c.  of  the  culture,  after 
being  grown  for  three  weeks,  inoculated  intraperitoneally  into  a 
guineapig  weighing  at  least  500  grams,  shall  kill  the  animal  within 
eight  days.  If  this  condition  is  not  fulfilled,  the  culture  is  not  considered 
available  for  the  manufacture  of  mallein.  After  some  experience, 
however.  Dr.  Higgins  does  not  find  it  necessary  to  test  in  this  way  in 
every  instance. 

After  the  bacilli  have  been  grown  for  six  weeks  in  this  way,  the 
culture  is  steriHzed  and  evaporated  to  about  one  quarter  of  its  original 
bulk. 

Under  aseptic  precautions  the  product  is  then  filtered  through 
ordinary  filter  paper,  bottled  in  small  vials  containing  one  dose,2  3^c.c., 
each,  and  stored.  The  product  is  kept  in  the  dark  in  a  part  of  the 
laboratory  the  temperature  of  which  does  not  vary  much  from  40°  F. 
the  year  round.  Under  these  circumstances  it  is  considered  that  the 
product  will  keep  almost  indefinitely,  though  care  is  taken  to  keep  the 
stock  constantly  changing.  When  sent  out  from  the  laboratory  it  is 
dated  two  months  ahead.  After  the  date  stamped  on  the  vial  has 
expired,  the  product  is  destroyed. 

The;  Mallein  Test  and  how  it  is  applied  in  Canada.  (From  a 
circular  issued  by  the  Biological  Laboratory)."  To  obtain  the  animal's 
normal  temperature,  at  least  two  temperatures  are  taken,  three  hours 
apart,  on  the  day  mallein  is  to  be  injected.  The  contents  of  one  vial, 
2  3^c.c.,  are  then  injected  hypodermically  with  a  syringe  previously 
sterilized  with  ^V  carbolic  acid  or  an  equal  strength  of  creolin 
emulsion,  the  skin  at  the  point  of  injection  being  similarly  disinfected. 
No  dilution  of  the  mallein  is  made  at  the  time  of  the  injection,  which  is 
usually  made  in  the  side  of  the  neck,  as  the  local  reaction  is  more 
prominent  in  this  region.  After  injection  five  temperatures  should  be 
taken  at  three  hour  intervals,  beginning  the  8th  hour  after  injection. 

"  In  an  animal  with  glanders  or  farcy  there  follows  a  double  re- 
action, either  form  of  which  may  be  diagnostic,  viz.  a  rise  in  tempera- 
ture or  a  painful  oedematous  swelling  at  the  point  of  inoculation,  gra- 
dually increasing  in  size  for  a  period  of  24  hours  or  longer.  Either 
form  of  reaction  is  usually  accompanied  by  more  or  less  debility." 

The  following  note  of  warning  is  added:  "In  advanced  cases 
where  the  disease  has  permeated  the  whole  system,  the  local  reaction 
may  be  very  slight  or  altogether  absent.  It  must  be  borne  in  mind 
that  in  cases  where  there  is  an  abnormally  high  temperature  and 
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necessity  prevents  delay  in  applying  the  test,  a  lowering  of  the  temper- 
ature should  be  considered  as  suspicious,  and  the  animal  held  under 
observation  for  a  retest  under  normal  conditions." 

Human  Glanders  in  Canada.  Very  little  that  is  general  can  be 
said  on  this  subject.  After  a  somewhat  industrious  search  of  the 
literature,  the  writer  has  only  been  able  to  find  four  Canadian  cases  on 
record. 

Yet  there  are  indications  that  human  glanders  in  Canada  is  by 
no  means  so  rare  as  the  foregoing  statement  would  lead  one  to  suppose. 
Dr.  Smallwood,  a  country  practitioner  of  Isle  J^sus,  near  Montreal, 
was  readily  able  to  diagnose  during  the  patient's  life  a  case  of  glanders, 
the  second  reported  on  this  Continent.  And  what  appears  to  have  been 
the  fourth  case  reported  in  the  Western  Hemisphere,  one  which 
occurred  near  Toronto  in  1848,  was  only  published  in  1904  in  the 
Canada  Lancet  from  Dr.  Richardson's  note-book.  Dr.  John  Reddy's 
Montreal  case,  published  nearly  30  years  after,  in  1876,  was  apparently 
the  next  Canadian  case  reported,  though  by  a  search  through  the  mor- 
tality records  for  Montreal  Dr.  Reddy  was  able  to  find  three  cases  of 
fatal  glanders  that  had  occurred  during  the  preceding  year  in  Montreal. 
Dr.  F.  J.  Shepherd  informs  the  writer  that  about  this  time  an  epidemic 
of  human  glanders,  about  a  dozen  cases  in  all,  occurred  in  Montreal, 
but  the  writer  has  not  been  able  to  get  any  account  of  these.  To 
these  cases  the  writer  is  able  to  add,  by  the  courtesy  of  the  Medical- 
Board  of  the  Montreal  General  Hospital,  the  account  of  a  case  that 
occurred  in  Dr.  Wilkins'  service  at  the  Montreal  General  Hospital  in 
1885.  In  1889  O'Brien's  case,  the  last  Canadian  case  to  occur  that  has 
yet  found  its  way  into  medical  literature,  was  published. 

It  is  evident  then  that  glanders  in  Canada  was  not  in  former  years 
the  rare  disease  that  it  is  generally  supposed  to  have  been.  And, 
although  no  Canadian  case  has  hitherto  been  published  that  occurred 
between  the  year  1889  and  the  present  date*,  there  is  some  evidence 
that  human  glanders  in  Canada  is  even  yet  by  no  means  a  very  rare 
disease. 

Even  if  we  omit  all  reference  to  three  cases,  the  diagnosis  of  which 
was  somewhat  doubtful,  though  they  were  not  improbably  glanders, 
the  writer  has  through  the  courtesy  of  Dr.  Rutherford,  who  most 
kindly  had  inquiries  made  by  his  inspectors  as  to  the  occurrence  of 
human  glanders,  been  able  to  get  notes  of  two  clear  human  cases, 
one  of  which  occurred  only  in  August  and  September  of  this  year(i905). 
It  is  likely  that  several  cases  of  human  glanders  occur  annually  in 
Canada.  Some  of  these  are  overlooked  here,  as  they  are  in  other  parts 
of  the  world,  owing  to  the  relative  rarity  of  the  human  disease  and  the 
variability  of  its  symptomatology.  Moreover,  the  clinical  features 
of  the  human  disease  may  differ  so  widely  from  those  seen  in  the 
animal  from  which  the  disease  is  contracted,  that  it  is  no  disgrace  to 
the  medical  profession  to  admit  that  not  improbably  many  cases  of 
Canadian  human  glanders  have  gone  unrecognized,  in  view  of  the 
difficulty  not  very  rarely  experienced  even  by  expert  bacteriologists 


*Our  own  case  is  published  here  for  the  first  time,  also  that  of  McCullough. 
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with  every  modern  means  of  investigation  at  their  disposal  in  finding 
out  the  true  nature  of  the  disease. 


The  Canadian    cases  of  glanders  will  now  be  presented    seriatim. 
Cases  of  Human  Glanders  in  Canada*. 

SmallwQod.  British  American  Journal,  I,  1846,  201. — ^A  farmer,  aged 
42,  took  ill  on  April  20th,  1844,  with  headache  and  pain  in  the  back  of  the  neck,  worse 
on' movement  and  severe  enough  to  prevent  sleep.  When  seen  on  April  22nd  he  had 
in  addition  to  these  symptoms  slight  redness  and  swelling  of  the  right  eyelid,  and  the 
symptoms  usually  accompanying  any  febrile  condition,  with  a  pulse  of  90. 

He  was  given  purgatives  and  lead  lotion  was  apphed  locally.  On  April  24th  his 
headache  was  better,  but  there  was  pain  in  the  neck  and  limbs,  the  swelling  of  the 
eyelid  had  increased,  and  his  throat  was  sore.  The  bowel  movements  had  been  free 
and  offensive.  On  April  25th  the  right  eye  was  completely  closed  by  the  inflamma- 
tory swelling,  the  patient  was  very  restless  and  had  a  pulse  of  100,  deglutition  was 
difficult,  there  was  general  pharyngitis,  and  the  nasal  and  buccal  secretions  were  in- 
creased.' The  breath  was  offensive,  the  tongue  furred,  the  bowels  loose,  with  dark 
offensive  movements.     He  was  given  Calomel,  grs.  ii,  and  opium  \i  grain  every  hour. 

It  was  found  on  inquiry  that  the  patient  had  had  a  glandered  horse  in  his  posses- 
sion for  a  short  time  past  and  that  while  the  patient  was  giving  the  animal  a  drench 
two  or  three  days  previous  to  the  onset  of  his  illness,  it  had  snorted  in  his  face.  He 
paid  no  attention  to  this  and  did  not  wash  his  face  for  some  time  afterv/ards.  A 
diagnosis  of  glanders  was  now  made. 

About  midnight  of  April  25th,  complaint  was  made  of  intense  heat  of  the  head, 
neck  and  throat,  and  dysphagia  was  increased ;  both  eyes  were  swollen ;  there  was 
dyspnoea ;  the  stools  were  dark,  liquid  and  offensive ;  the  pulse  was  1 10  and  there  was 
occasional  delirium.  He  was  given  tincture  hyoscyamus,  i  dram,  in  camphor  mix- 
ture, I  oz. 

By  I  p.m.  on  April  26th  the  eyelids  could  not  be  opened  on  account  of  the  livid 
sweUing;  the  surface  temperature  had  fallen ;  he  was  delirious  and  unable  to  swallow ; 
the  nasopharyngeal  secretion  was  dark  and  viscid ;  the  pulse  was  1 20  and  small,  and 
the  motions,  still  offensive,  were  passed  involuntarily.  A  number  of  pustules,  the 
size  of  small-pox  lesions,  containing  dark  red  fluid,  had  appeared  that  morning  on 
the  legs  and  body  with  two  similar  lesions  on  the  face.  There  was  dyspnoea,  muttering 
delirium  and  stibsultus,  and  the  skin  was  bathed  in  perspiration.  By  8  a.m.  on  April 
27th  he  could  hardly  be  roused.  The  naso-pharyngeal  secretion  was  copious  and 
very  offensive.  Death  occurred  at  6  a.m.  on  April  28th.  No  autopsy  was  per- 
mitted. 

NOTANDA.  This  case  is  the  first  recorded  in  British  North  America,  and  apparent- 
ly the  second  on  this  Continent.  A  definite  diagnosis  was  made  by  Dr.  Small  wood 
INTRA  viTAM,  and  even  before  the  appearance  of  the  pustular  rash  The  period  of 
incubation  was  apparently  two  or  three  days. 

Richardson  and  Morrison.  Canada  Lancet,  XXXVIH,  1904-05,  41.5.— Morrison 
had  for  some  time  been  treating  a  man  Hving  near  the  Don  for  intermittent  fever, 
with  quinine  and  pil.  hydrarg.  The  patient  had  had  rheumatic  attacks  in  different 
parts  of  the  body  and  one  knee  was  inflamed.  On  April  3rd,  1848,  as  he  was  quite 
feverish  and  costive,  he  was  given  a  purgative  after  being  bled. 

When  seen  by  Dr.  Richardson  in  consultation  on  A])ril  nUh,  1848,  the  facies 
was  anxious,  eyes  congested,  pulse  rapid  and  weak,  and  there  was  profuse  sweating. 
Breathing  was  noisy  and  accompanied  by  a  mucous  chck,  which  disappeared  when 
the  mouth  was  open.  There  was  also  cough  with  hurried  labored  breathing,  the 
tongue  was  furred  and  the  bowels  cositive.  Several  swellings  like  boils  had  appeared 
in  the  preceding  24  hours,  one  on  the  back  of  the  left  hand,  one  on  the  side  of  the  nose 
and  some  on  the  arms.  These  were  large,  hard  and  purplish,  with  considerable  red- 
ness surrounding,  and  one  or  two  of  them  were  suppurating.  The  left  knee  was 
swollen  and  red  and  just  in  front  of  it  was  the  largest  of  all  these  lumps.  There  was 
great   prostration  and   slight   subsultus,   but   the  mind   was  clear.     The   posterior 

♦Information  regarding  two  or  three  additional  Canadian  cases  wa3  obtained 
since  Dec.  1905,  when  this  paper  passed  out  of  the  writer's  control  . 
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fauces  were  congested  and  purplish.  It  was  considered  that  the  dyspncea  was  partly 
at  least  due  to  trouble  in  the  posterior  nares.  Camphor  was  given  and  mustard 
applied  to  the  throat.  Next  morning  the  patient  was  weaker,  abundant  thin  mucus 
was  oozing  from  his  nose  and  he  died.     There  was  no  autopsy. 

Inquiry  elicited  that  the  patient  had  had  several  glandered  horses  for  six  months 
previous.  An  examination  made  at  the  time  the  patient  was  visited  showed  that 
three  of  the  horses  had  nasal  discharge  and  one,  submaxillary  enlargement.  The 
man  had  been  seen  to  drink  from  a  pail  after  the  horses  and  to  wipe  their  noses  with 
his  handkerchief  or  his  fingers. 

NoTANDA.  This,  apparently  the  second  case  to  occur  in  British  North  America, 
and  the  fourth  on  this  Continent, was  not  published  till  over  fifty  years  after  the  occur- 
rence. Moreover,  even  the  neighbors  when  talking  with  Dr.  Richardson  about  the 
man's  horses,  said  that  they  had  glanders,  "and  that  is  what  he  has  too."  Such 
a  statement  throws  an  important  side  light  on  the  frequency  of  human  glanders  in 
this  country  in  former  times.  This  may  have  been  a  chronic  case,  but  cannot  be 
included  as  such,  seeing  that  no  statement  is  made  as  to  the  duration  of  the  supposed 
ague,  further  than  that  the  patient  was  under  treatment  for  it  for  some  time. 

John  Reddy.  Canadian  Medical  and  Surgical  Journal,  IV,  1876,  401. — An 
engineer  came  by  boat  from  Moisic  Mines  to  Montreal,  leaving  there  November  3rd, 
and  arriving  Nov.  5tli  in  good  health.  From  Nov.  9th  to  Nov.  13th  he  felt  at 
intervals  peculiar,  uneasy,  but  not  painful  sensations,  about  his  body  and  limbs. 
On  Nov.  13th  he  had  a  severe  chill  followed  by  sweating. 

When  seen  on  Nov.  14th,  he  had  a  temperature  of  ioo|°,  with  the  usual  febrile 
symptoms  and  shooting  pains  in  all  the  extremities  and  right  scapula.  There  was 
some  dyspncEa,  but  no  pulmonary  signs.  A  diagnosis  of  probable  incipient  typhoid 
was  made. 

On  Nov.  15th,  temperature  99l°;  some  headache,  also  soreness  and  dryness 
in  the  throat,  which  was  slightly  congested.  On  Nov.  i6th  at  midnight  a  severe  rigor 
occurred,  followed  by  profuse  sweating.  The  case  was  now  thought  to  be  malarial, 
particularly  as  he  had  had  the  disease  some  years  before,  so  quinine,  grs.  xx,was  given, 
to  be  followed  by  grs.v  each  four  hours  till  relieved.  On  Nov.  19th  a  very  tender  swell- 
ing the  size  of  a  goose  egg  was  found  extending  from  beneath  the  right  clavicle  to  the 
third  intercostal  space,  said  to  have  arisen  during  the  past  night.  Poultices  and 
Iodine  paint  were  applied  to  it.  On  Nov.  20th  there  was  marked  weakness  and 
general  pain.  The  quinine  was  lessened  to  grs.  ii  each  four  hours,  but  on  Nov.  22nd 
he  was  very  weak  and  perspiring  profusely.  The  swelling  on  the  chest  had  nearly  dis- 
appeared.    He  was  given  port  wine. 

On  Nov.  24th  the  pulse  was  100,  patient  very  ill,  sweating  unabated,  though  no 
rigors  for  two  days.  Along  both  arms  and  legs  were  firm,  tender,  filbert  sized  swell- 
ings with  no  tendency  to  break  down.  In  the  suprascapular  fossa  was  a  globular 
tumor  larger  than  a  goose  egg.  Trichinosis  was  considered  but  negatived.  Urine 
was  free  from  albumin.  Brandy  was  substituted  for  the  port  wine.  Nov.  27th, 
very  severe  pains  in  arms  and  legs  and  great  depression;  tumor  over  scapula  had 
subsided,  bnt  another  equally  large  had  appeared  in  the  upper  right 
parietal  region.  Pink  streaks  of  lymphangitis  were  now  seen  for  the  first 
time,  connecting  the  tumors.  Nov.  29th,  profound  prostration;  pulse  120;  tem- 
perature 104°.     Nov.  30th,  a  few  dark  erythematous  patches  seen  on  the  extremities. 

The  case  was  seen  in  consultation  by  Dr.  Ross,  but  beyond  a  recognition  of  the 
septicaemic  nature  of  the  disease  no  diagnosis  was  made.  Tincture  of  iron  in  30 
minim  doses  was  added  to  the  quinine.  Dec.  ist,  great  debility  and  sweating;  a  num- 
ber of  vesicles  had  appeared  on  the  arms  and  shoulders,  quickly  becoming  pustular, 
containing  thin  pus  surrounded  by  a  lymph-like  fluid,  and  with  a  pinkish  base.  These 
appeared  in  .successive  scanty  crops  evolving  in  four  or  five  hours.  Pulse  120,  tem- 
perature 1025°.  Dec.  2nd,  prostration  and  generalized  pains  increasing;  pustular 
rash  on  face;  a  large  chancroidal  pustule  near  right  ala  nasi. 

The  statement  was  now  volunteered  that  on  his  passage  up  to  Montreal  the 
patient  had  been  obliged  to  see  to  14  horses,  ten  of  which  had  offensive  nasal  dis- 
charge, two  of  them  dying  on  the  way.  Twice  the  offensive  smell  in  the  horses'  quar- 
ters had  made  the  patient  vomit. 

The  diagnosis  of  glanders  was  now  clear.  Dec.  3rd,  urine  contained  albumin 
and  probably  blood,  but  no  casts.  At  4  p.m.  he  developed  pain  under  the  right 
scapula,  short  cough  and  dyspnoea.     There  was  dulness  from  midscapula  to  base  on 
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the  right  side,  with  a  coarse  friction  rub  and  occasional  crepitations.  During  the 
night  puhnonary  signs  became  more  grave,  a  yellowish  foetid  discharge  appeared  from 
the  nose;  there  was  low  muttering  delirium  and  death  occurred  at  2  p.m.  on  Dec. 
4th.     There  was  no  autopsy. 

NOTANDA.  General  symptoms  ten  days  before  local  manifestations  occurred; 
the  evanescence  of  some  large  lesions;  the  comparatively  late  rash,  in  small,  succes- 
sive crops:  the  final  definite  nasal  and  pulmonary  signs. 

Wilkins.  Montreal  General  Hospital  Case  Reports,  XIV,  49.— These  notes, 
previously  unpubUshed,  are  here  included  by  kind  permission  of  the  Medical  Board 
of  the  Montreal  General  Hospital.  The  original  notes  were  by  Dr.  Sharp  and  were 
continued  by  Dr.  Gustin. 

A  carter,  aged  23,  healthy  till  the  onset  of  his  present  illness,  was  admitted  to 
the  Montreal  General  Hospital  in  the  service  of  Dr.  Wilkins  on  April  28th,  1885,  com- 
plaining of  constant  pain  in  the  dorsal  and  lumbar  regions.  The  history  given  was 
that  while  imbibing  freely  on  April  22nd,  the  patient  had  got  wet  and  subsequently 
slept  in  his  wet  clothes  in  a  hay  loft.  Next  morning  he  developed  dorsal  and  lumbar 
pain.  He  had  also  a  headache  and  the  symptoms  usually  following  a  debauch.  He 
continued  his  work  till  that  evening,  when  he  felt  chilly  and  had  cold  perspirations, 
particularly  when  in  bed.  The  pain  in  his  back  extended  upwards  and  backwards 
and  so  increased  as  to  prevent  the  patient  from  leading  his  usual  active  Ufe,  though 
his  appetite  was  fair  and  his  bowels  regular.  He  did  not  vomit,  but  there  was  great 
thirst. 

On  admission  there  was  a  fairly  well  limited  area  of  tenderness  over  the  lumbo- 
sacral articulation.  He  had  also  pain  in  the  right  thigh  extending  up  and  down  the 
right  femur,  but  most  marked  over  the  trochanter.  No  other  joints  were  involved 
and  there  was  no  history  of  previous  rheumatism.  The  tongue  was  coated,  anorexia 
was  present  and  the  bowels  constipated;  liver  and  thoracic  organs  normal.  For 
three  days  after  admission  the  temperature  ranged  from  100°  to  102"  F.,  once  falling 
to  normal.  Cold  perspirations  and  chilly  sensations  occurred  nightly  and  there  was 
a  herpetic  eruption  of  the  lips.  There  was  no  inflammatory  reaction  over  the  affected 
parts.  On  admission  he  was  given  Sodium  salicylate,  grs.  xx  each  two  hours  for 
four  doses. 

On  May  2nd  he  had  severe  epigastric  pain  with  ringing  in  the  ears  and  headache, 
which  ceased  on  discontinuing  the  salicylates.  The  pains  were  much  less,  otherwise 
the  condition  was  unchanged.  The  bowels  were  moved  with  01.  Ricini;  the 
tongue  was  clearing  up  and  the  appetite  improved.  On  May  5th  there  was  a  scanty 
bloody  discharge  from  the  nose,  which  only  lasted  during  the  night.  On  May  6th 
the  right  and  left  ankles  and  right  wrist  were  greatly  swollen  and  infiamed.  Tem- 
perature 103-104°,  pulse  100  and  fairly  good,  as  was  the  general  condition  of  the  pa- 
tient. On  May  8th  the  left  wrist  and  both  knees  were  greatly  inflamed,  tempera- 
ture 104°,  pulse  no.  There  had  been  some  praecordial  pain,  but  this  was  now  di- 
minishing. A  pustule  was  noted  over  the  left  malar  bone.  On  May  9th  a  blowing 
systolic  murmur,  transmitted  to  the  right  of  the  sterum,  was  heard  at  the  aortic 
cartilage.     Another  large  pustule  had  developed  on  the  upper  Up. 

On  May  loth  the  joints  previously  mentioned  were  still  greatly  inflamed ;  tem- 
perature 102°,  pulse  no;  expression  haggard  and  features  drawn;  very  deUrious; 
sweating  profusely ;  murmur  vmchanged ;  catheterized.  He  was  given  a  few  doses  of 
sodium  salicylate  and  of  potassium  bromide.  Several  of  the  papules  noticed  on  the 
previous  evening  had  become  pustular;  the  two  first  pustules  were  now  surrounded 
bv  a  distinct  areola,  and  were  situated  on  an  inflamed  base.  On  May  i  ith  there  was 
lo'w  muttering  deHrium  and  great  prostration  :  joints  greatlv  swollen  and  cedematous, 
several  of  them,  including  left  wrist  ,  fluctuating.  Deposits  of  fluid  were  present  m 
right  leg  anteriorly ;  numerous  pustules  were  noted  on  the  face,  wrists,  legs  and  body. 
At  first  papular,  they  soon  became  pustular  or  disappeared  ;  originally  shot-like  to  the 
feel,  later  they  became  depressed  in  the  centre.  A  thick,  very  tenacious,  muco- 
sanguineous  secretion  blocked  the  left  nostril.  Pulse  120,  evening  temperature 
105°.  On  May  12th,  temperature  104°,  pulse  130,  respirations  30  and 
stertorous.  One  nostril  was  completely  blocked.  The  patient  had  a  haggard  look 
with  contracted  pinched  facies;  the  face  was  partly  swollen  and  erysipelatous,  par- 
ticularly around  groups  of  pustules ;  the  tongue  was  dry  and  brown  ;  the  teeth  covered 
with  sordes.  Dried  secretion  covered  the  upper  lip,  but  the  nasal  discharge  had 
ceased. 

The  papules  of  May  i  ith  had  become  pustules,  mostly  with  an  inflamed  base 
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though  in  some  cases  the  base  was  not  inflamed.  These  pustules  had  very  thin  walls 
and  were  filled  with  thin  pus.  The  pustules  present  on  May  nth  had  ruptured,  dis- 
charging their  contents  and  from  dessication  had  become  scabs  with  an  inflamed 
areola.  The  rash  presented  the  same  characteristics  in  every  region  and  was  most 
abundant  on  the  face,  legs,  dorsum  of  the  feet,  arms,  chest  and  back.  A  subsequent 
note  states  that  the  fluctuating  deposits  of  pus  had  increased  over  the  regions  pre- 
viously mentioned,  and  were  most  developed  over  the  left  leg  and  the  right  thigh. 
Other  joints  were  affected  and  had  an  erysipelatous  appearance.  Prostration  was 
extreme  and  there  was  stupor,  though  nourishment  was  taken  when  put  to  the  Ups. 
Coarse  tremor  of  the  hands  developed  and  the  patient  became  comatose  and  died. 

At  the  autopsy,  performed  by  Dr.  Finley,  in  addition  to  the  farcy  buds,  nodules 
were  found  in  the  lungs,  although  no  pulmonary  involvement  was  noticeable  during 
life. 

NoTANDA.  The  vague  rheumatic  onset ;  involvement  of  large  joints  successive- 
ly and  transient  nasal  discharge  two  weeks  later,  followed  by  papulo-pustular, 
umbilicated  rash  appearing  in  successive  crops,  intramuscular  foci,  gluey  nasal  dis- 
charge, phlegmon  of  face,  and  pulmonary  involvement  found  at  autopsy  in  spite  of 
the  absence  of  clinical  signs  pointing  to  lung  trouble. 

Anonymous  Manitoba  Case,  private  communication. 

In  1885  a  man  who  had  had  dealings  with  his  glandered  horses  had  a  series  of 
abscesses  subcutaneous  and  intramuscular.  Nasal  discharge  was  superadded  to  these 
symptoms  and  the  patient  died  after  three  months  illness. 

This  case  was  not  diagnosed  glanders,  but  the  clinical  history  seems  fairly  clear. 
It  is  included  with  some  hesitation. 

O'Brien,  Montreal  Medical  Journal,  March  1S89,  p. 641 — A  man  aged  37,  pre- 
viously healthy,  was  hurt  on  Nov.  23rd,  1888,  while  attending  diseased  horses  where 
he  worked.  Since  then  he  had  very  severe  frontal  headaches,  great  thirst,  anorexia, 
loss  of  sleep,  constipation,  general  malaise  and  chiUiness.  When  first  seen,  on  Nov. 
27th,  there  was  sHght  tenderness  and  redness  of  the  lymphatics  along  the  inner  sides 
of  the  legs,  but  no  glandular  sweUing  nor  venous  tenderness,  and  no  skin  abrasion. 
Temperature  102°,  pulse  100.  An  elastic  abscess,  not  very  tender,  was  found  in  the 
right  biceps.  Nov.  28th,  no  sleep  ;  pulse  and  temperature  unchanged,  although  anti- 
pyrin,  i/^  dram,  had  been  taken  within  six  hours.  The  abscess  on  incision  discharged 
an  ounce  of  bloody  pus.  Supporting  liquid  diet  was  given  with  six  ounces  of  whiskey. 
Nov.  29th,  no  sleep,  although  six  1^  gr.  tablets  of  morphia  were  taken  in  six  hours; 
temperature  103°,  pulse  106;  vomited  once.  Lymphangitis  of  legs  was  a  Uttle  more 
marked.  He  was  given  tincture  ferri,  xv  minims,  each  four  hours  and  calcium  sul- 
phide gr.  14  each  six  hours.  Nov.  30th,  chloral,  two  drams  in  six  hours,  gave  no 
sleep  and  no  relief;  temperature  103°,  pulse  1 10.  Red  streaks  on  legs  more  defined  ; 
certain  tender  spots  were  noticed  on  the  inner  side  of  the  right  leg  and  a  rather  su- 
perficial hardness  the  size  of  an  almond.     Poultices  were  applied. 

Dec.  ist,  pain  in  knees  but  no  objective  abnormality.  Dec.  3rd,  excruciating 
pain,  but  no  objective  signs,  in  left  knee;  more  diarrhcea.  Dec.  4th,  two  hours  of 
sleep  followed  administration  of  40  drops  Battley's  solution  within  an  hour ;  tempera- 
ture 1021^2°.  pulse  1 12  ;less  pain.  Two  small  abscesses  in  left  leg,  then  noticed  to  be 
developing,  were  opened  on  the  day  following.  No  superficial  redness  and  only  deep 
tenderness.  Diarrhea  checked.  Dec.  5th,  a  better  night,  but  was  sHghtly  deHrious; 
temperature  102°,  pulse  108.  Dec.  7th,  two  more  abscesses  opened  below  left  knee; 
a  few  acne-like  papules  had  appeared,  some  of  them  angry-looking.  Some  diffi- 
culty in  nasal  breathing;  prostration.  Dec.  8th,  abscesses  opened  below  right  knee 
and  two  below  right  elbow;  no:trils  still  obstructed;  papules  becoming  pustular; 
typhoid  state  more  marked.  Dec.  9th,  low  muttering  cleHrium;  temperature  103!/^°, 
pulse  1 28;  urine  passed  involuntarily;  new  abscesses  opened  on  right  hand  and  arm, 
all  previous  abscesses  still  discharging,  that  on  right  arm  had  an  angry  appearance 
and  was  excavated ;  pustules  on  forehead  had  same  excavated  appearance;  there  was 
thin,  inoffensive  nasal  discharge.  Dec.  loth,  temperature  103°,  pulse  130  and  weaker; 
nasal  discharge  persistent ;  considerable  erysipelatous  swelling,  large  round  forehead 
ulcer;  diarrhoea;  still  takes  nourishment.  Dec.  nth,  swelling  of  forehead  greater ; 
nose  swollen  and  discharge  diminished.  Pulse  140,  temperature  104°;  dehrium  and 
stupor.     Death  occurred  Dec.  12th. 

NoTANDA.    General  symptoms  soon  after  injury ;   lymphangitis  and  one  abscess 
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four  days  later;  severe  obstinate  pain  preventing  sleep;  multiple  abscesses;  diarrhoea; 
papulo-pustular  rash ;  phlegmon  of  forehead ;  nasal  involvement. 

McCuUeugh,  Saskatchewan.  The  notes  of  this  case  are  owed  to  Dr.  J.  G. 
Rutherford's  kindness.  Dr.  McCuUough  was  written  to  and  permi,ssion  was  asked  to 
make  use  of  the  case,  but  no  reply  was  received  before  going  to  press.  A  man  con- 
tracted glanders  of  the  farcy  type  from  his  work  horses.  He  recovered  after  four 
months  of  sickness,  during  which  time  about  50  abscesses  on  his  legs  and  arms 
were  opened.  He  wintered  in  California,  returning  home  in  the  Spring  to  die  of 
lung  trouble. 

The  diagnosis  of  glanders  was  verified  by  Dr.  Bell,  Government  Bacteriologist  for 
Manitoba. 

NoTANDA.  The  enormous  number  of  abscesses  opened ;  the  apparent  recovery ; 
the  death  from  pulmonary  disease  which  was  not  improbably  of  a  glanderous  nature. 

Grain  and  Ross,  Manitoba.  Notes  of  this  interesting  case  were  obtained 
through  the  kindness  of  Dr.  J.  G.  Rutherford,  Veterinary  Inspector  General  for 
Canada. — Dr.  Ross,  in  whose  charge  the  case  was,  was  written  to  by  the  writer,  per- 
mission to  use  the  notes  being  asked,  but  no  reply  was  received. 

A  farmer,  aged  22,  had  for  some  months  had  the  care  of  a  horse  with  constant 
nasal  discharge.  He  had,  however,  been  away  from  home  for  several  weeks  previous 
to  Aug.  20th,  1905.  On  this  date,  as  the  nasal  discharge  was  unusually  profuse,  he 
closely  examined  the  horse,  particularly  its  nostrils  and  mouth.  Doubtless  infection 
took  place  then.  On  Aug.  22nd,  he  began  to  feel  unwell,  though  still  able  to  work 
and  eat  a  little.  On  Aug.  23rd,  he  was  much  worse,  complaining  of  pains  in  the 
region  of  the  back  and  hip-joints. 

His  malady  increasing.  Dr.  Ross  was  called  in  on  Aug.  26th.  At  that  time  the 
case  was  diagnosed  as  probable  typhoid  fever,  as  there  were  no  external  manifesta- 
tions suggesting  glanders.  On  Sept.  3rd,  however,  a  large,  hot,  painful  nodule 
appeared  on  the  forehead.  On  Sept.  4th  and  5th  the  nodules  increased  in  size  and 
number,  appearing  on  the  legs,  chest  and  arms  simultaneously.  On  Sept.  6th  they 
became  pustular  and  later  formed  ulcers.  The  nostrils  now  became  ulcerated  and 
discharged  a  viscid,  gluey  material.  Ulcers  appeared  on  the  eyelids.  Owing  to  the 
ulcers  and  the  viscid,  adherent  discharge  from  them,  one  eye  was  completely  closed. 
Ulcers  also  appeared  around  the  lips.  Glanders  was  now  suspected  and  after  a  visit 
to  the  stable  to  see  the  horse  affected,  this  diagnosis  was  definitely  made.  The 
patient  died  on  Sept.  8th,  literallj'  covered  with  pustules  and  ulcers.  The  diseased 
horse  reacted  to  Mallein. 

NoTANDA.  Period  of  incubation,  definitely  two  days;  typhoid-like  onset  with- 
out local  signs,  lasting  12  days;  period  of  eruption  and  nasal  discharge  and  ulceration 
lasting  fiv^e  days. 

Robins  and  Bell,  Quebec.     Present  paper. 
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PREFACE 

In  the  following  pages,  something  more  than  a  compilation  has 
•been  attempted.  The  writer  has  striven,  during  the  past  few  years, 
to  gather  all  that  has  been  written  on  the  subject  of  gonorrhoeal 
ocular  metastases,  and  to  sift  that  which  was  good  in  the  collected 
material  from  that  which  was  valueless;  to  understand  the  often 
conflicting  opinions  expressed  in  regard  to  these  conditions,  and  to 
compare  them  with  data  obtained  by  fresh  analyses  of  the  cases  in 
the  literature  as  originally  recorded. 

It  must  be  confessed,  however,  at  the  end  of  this  study  that  the 
degree  of  finality  hoped  for  has  not  been  attained.  So  many  of  the 
reports,  especially  those  which  had  to  do  with  inflammations  of  the 
uveal  tract,  were  lacking  in  essential  details,  that,  in  numerous 
instances,  facts,  altogether  satisfying  for  criteria,  could  not  be 
elicited.  Still,  errors  which  have  crept  in  during  the  long  develop- 
ment of  the  subject,  have  been  pointed  out;  and  conclusions  have 
been  reached  which,  though  now  provisionally  advanced,  will,  it  is 
thought,  eventually  prove  to  be  correct.  In  any  case,  it  is  hoped 
that  the  field  has  been  to  some  extent  cleared  and  the  way  to  much 
needed  work  made  more  apparent. 

The  unusually  large  number  of  reports  throughout  the  study 
have  been  placed  there  for  two  reasons:  first,  and  principally, 
because  it  is  only  by  bringing  together  the  material  in  this  way  that 
one  can,  at  the  present  time,  properly  appreciate  the  extent  and 
variety  of  the  affections  that  have  been  attributed  to  systemic 
gonorrhoeal  infection ;  and,  secondly,  because  it  is  hoped  that  these 
abstracts,  which  had  in  any  case  to  be  prepared  for  the  purposes  of 
this  study,  will  temporarily  lighten  the  work  of  others,  especially 
among  English-speaking  colleagues  who  may  come  to  labor  in  this 
field. 

Some  cases  which  have  come  under  the  writer's  observation 
will  be  found  in  the  appropriate  sections,  but  attention  is  especially 
called  to  the  case  of  iridocyclitis,  of  probable  gonorrhoeal  origin,  on 
page  62. 

I  cannot  allow  this  opportunity  to  pass  without  recording  my 
deep  appreciation  of  Professor  Adami's  stimulating  interest  in  the 
preparation  of  this  study,  and  my  indebtedness  to  him  for  criticism 
and  advice.  My  warm  thanks  are  also  due  to  Professor  Stirling, 
and  my  colleague  in  the  eye  department,  Dr.  Fred.  Tooke,  for  their 
care  and  trouble  in  reading  over  my  manuscript;  and  to  them,  again, 
and  to  Dr.  Oskar  Klotz  for  valuable  suggestions. 


I.-HISTORY  OF  THE  SUBJECT. 


The  old  writers  on  Ophthalmology,  influenced  probably  in  the 
first  place  by  the  teaching  of  St.  Yvesij:  (1722),  described  a  form  of 
metastasis  in  connection  with  certain  ocular  affections  of  gonorrhceal 
origin ;  but  their  views  on  this  subject  differ  widely  from  those 
which  we  hold  to-day.  They  imagined  that  a  gonorrhceal  inflam- 
mation could  appear  in  the  eyes  of  an  individual  affected  with 
specific  urethritis  as  the  result  of  a  suppression  of  his  urethral 
discharge.  Their  conception  was,  in  fact,  more  that  of  a  transposi- 
tion of  inflammation;  and  it  is  clearly  expressed  in  the  term 
"  retropulsion,"  which  they  commonly  employed. §  As  an  outcome 
of  this  supposition,  the  oculists  of  the  time  viewed  with  apprehen- 
sion any  undue  cessation  of  the  urethral  discharge;  and  employed 
in  the  event  of  its  disappearance,  means,  such  as  the  passage  of 
catheters  or  fresh  inoculation  of  the  urethra  with  gonorrhceal  pus, 
to  re-establish  the  condition. f  It  is  noteworthy  how  greatly  and 
for  how  long  a  time  the  profession  was  influenced  by  this  theory. 

Professor  Adami  points  out  that  this  conception  that  the  disease  ren- 
dered quiescent  in  one  region  tends  to  become  active  in  another  is  not 
antagonistic  to  that  of  systemic  infection:  on  the  contrary.  Retropulsion 
demands  that  the  causative  agent  of  the  disease  gain  entrance  to  the  tissues 
in  general  in  order  that  it  may  aflfect  some  susceptible  tissue  more  partic- 
ularly. The  conception  of  the  old  writers  was  faulty  in  that  it  demanded 
that  the  flaring  up  in  one  area  be  constantly  associated  with  the  dying  down 
of  the  local  manifestation  in  another.  ^  We  recognize  now  that  this  is  not 
essential.  Nevertheless  "  retropulsion"  is  a  definite  phenomenon  of  more 
frequent  occurrence,  it  may  be,  than  is  generally  imagined.  Phthisiologists, 
for  example,  have  frequently  observed  that  the  active  extension  of  laryngeal 
tuberculosis  is  accompanied  by  a  lulling  of  the  previously  active  extension 
of  the  pulmonary  disease. 

Recently  von  Eberts  and  Hill   (Amer.  Journ.  Med.   Scs.,  July,  1907,  P. 


JMackenzie,  Diseases  of  the  Eye.  American  reprint,  4th  Eng.  ed.,  p. 
471,  Phil.,  1855. 

§For  example:  Robertson,  Robert.  History  of  a  case  of  Retropulsed 
Gonorrhoea,  succeeded  by  a  severe  affection  of  the  eyes,  terminating  favor- 
ably.      Annals  of  Medicine,  Vol.  IV.,  p.  45S-4S8,  1800. 

tSee  Yvan.  Ann.  Soc.  de  Med.  Prat.  Montpelier,  T.  VII.,  p.  119,  1806; 
and  Lawrence,  Treatise  on  the  Diseases  of  the  Eye,  American  Ed.,  1854,  p. 
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35,)  have  drawn  attention  to  the  striking  evidence  of  auto-inoculation 
uniformly  manifested  during  the  early  stages  of  gonorrhoeal  epididymo-or- 
chitis  in  the  sudden  cessation  of  the  urethral  discharge.  With  the  back- 
ward extension  of  the  disease,  and  the  attendant  inflammation,  there  takes 
place  an  absorption  of  gonococcus  toxines — in  some  cases  of  the  organisms 
themselves — leading  to  a  marked  rise  in  the  immunity  index,  which  latter 
feature  is  responsible  in  their  opinion,  for  the  marked  decrease  or  complete 
disappearance  of  the  urethral  discharge;  an  attenuated  discharge  reappear- 
ing, in  the  majority  of  cases,  with  the  decline  of  the  complicating  inflamma- 
tion and  the  concomitant  ebb  of  the  immunity.  In  three  cases  at  the 
Montreal  General  Hospital,  following  inoculation  for  gonorrhoeal  rheumat- 
ism, the  eflfect  in  every  instance  upon  the  urethral  discharge  was  identical 
with  the  phenomenon  observed  in  involvement  of  the  epididymis  and 
testicle.  The  same  scientific  explanation  is  applicable  to  the  phenomena 
correctly  observed  but  misinterpreted  by  the  older  oculists. 

The  development  of  our  knowledge  of  the  systemic  phases  of 
gonorrhoea  began  with  the  work  of  Selle  and  Swediaur,  who  inde- 
pendently described  in  1781  the  condition  commonly  known  as 
"  gonorrhoeal  rheumatism."  The  discoveries  of  these  two  men  were 
not  long  in  being  confirmed  by  John  Hunter  (1786)  and  a  large 
number  of  observers^  ;  and  very  gradually,  in  the  following  century, 
numerous  other  afifections  were  described  as  occurring  in  association 
with  gonorrhoea.  The  interpretation  of  these  manifestations  was 
the  subject  of  many  a  controversy  which  need  not  be  here  discussed ; 
but  the  theory  of  systemic  infection  by  some  virus  was  very 
generally  accepted  before  the  work  of  Neisser  (1879)  ^"^  others, 
quickly  following  him,  placed  the  matter  on  a  basis  of  solid  fact. 

In  1818  Sir  Benjamin  Brodie^  cited  in  his  well  known  work 
"  On  the  Diseases  of  the  Joints,"  a  number  of  instances  of  metas- 
tatic conjunctivitis  and  iritis  occurring  in  association  with  gonor- 
rhoeal rheumatism,  and  stated  that  he  had  had  the  opportunity  of 
seeing  many  patients  in  whom  a  similar  train  of  symptoms  took 
place.  The  reports  of  this  celebrated  English  worker  are  clear 
and  convincing,  and  constitute  our  first  accurately  recorded  cases 
of  metastatic  eye  affections  of  gonorrhoeal  origin.  In  1820  Vetch^ 
reported  a  case  of  systemic  gonorrhoea  with  iritic  symptoms  of 
which  he  more  or  less  clearly  recognized  the  constitutional  nature ; 
and  Abernethy*  in  his  lectures  at  St.  Bartholomew's  Hospital  (1825) 
cited  a  case  of  metastatic  inflammation  of  the  eye,  and  stated  that 
he  had  known  many  men  in  his  time,  and  a  medical  man  in  partic- 
ular, who  were  liable  to  rheumatism,  to  puriform  discharges  from 


tFournier,  A.     Nouv.  Diet,  de  Med.  et  de  Chir.  Prat.,  Vol.  V.,  p.  224, 
1866. 
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the  urethra, and  an  "irritable"  ophthalmia  which  used  to  alternate  the 
one  with  the  other.  Sir  Astley  Cooper^  (1830)  expressed  himself 
as  certain  that  "  whether  by  the  absorption  of  the  poison  or  the 
constant  irritation  produced  by  the  inflammation  of  the  urethra, 
gonorrhoea  produced  ophthalmia  and  rheumatism,  and  that,  when 
not  a  single  drop  of  matter  had  been  applied  to  the  eye" ;  and  cited 
the  following  case  which  is  sufficiently  quaint  and  true  to  merit 
reproduction : 

Case  I.  (Cooper^) — Gonorrhoea — Metastatic  Ophthalmia — Arthritis. 

"An  American  gentleman  came  to  me  with  a  gonorrhoea,  and  after  he 
told  me  his  story,  I  smiled  and  said — do  so  and  so — (particularizing  the 
treatment),  and  that  he  would  soon  be  better;  but  the  gentleman  stopped  me, 
and  said,  *  Not  so  fast,  sir;  a  gonorrhoea  with  me  is  not  to  be  made  so  light 
of — it  is  no  trifle;  for  in  a  short  time  you  will  find  me  with  inflammation  in 
the  eyes,  and  in  a  few  days  after  I  shall  have  rheumatism  in  the  joints.  I 
do  not  say  this  from  the  experience  of  one  gonorrhoea  only,  but  from  that 
of  two,  and  on  each  occasion  I  was  afifected  in  the  same  manner.'  I  begged 
him  to  be  careful  to  prevent  any  gonorrhoeal  matter  coming  in  con- 
tact with  the  eye,  which  he  said  he  would.  Three  days  after  this  I  called 
on  him,  and  he  said,  *  Now  you  may  observe  what  I  told  you  a  day  or  two 
ago  is  true.'  He  had  a  green  shade  on,  and  there  was  ophthalmia  in  each 
eye.  I  desired  him  to  keep  in  a  dark  room,  to  take  active  aperients,  and 
apply  leeches  to  the  temples  in  order  to  reduce  the  inflammation.  In  three 
<lays  more  he  sent  for  me  rather  earlier  than  usual  for  a  pain  in  one  of  his 
knees  (the  left) ;  it  was  stiff  and  inflamed.  I  ordered  some  applications, 
and  soon  after  the  other  knee  became  affected  in  a  similar  manner.  The 
■ophthalmia  was  with  great  difficulty  cured,  and  the  rheumatism  continued 
many  weeks  afterwards." 

In  a  study  of  the  development  of  our  knowledge  concerning 
the  gonorrhoeal  affections  of  the  eye  prominence  must  be  given  to 
the  work  of  Sir  William  Lawrence.  "This  distinguished  surgeon  and 
physiologist,"  said  Professor  Graves^  to  his  students  at  the  Meath 
Hospital,  Dublin,  1837-8,  "  has  done  more  than  all  who  preceded 
him  to  illustrate  his  subject.  .  ,  ,  In  fact,  gentlemen,  nothing 
satisfactory  was  published  on  gonorrhoeal  ophthalmia  until  Mr. 
Lawrence's  Treatise  on  the  '  Venereal  Diseases  of  the  Eye' 
appeared  in  1830."  In  the  classic  work  just  mentioned  Lawrence*' 
sharply  separated  the  gonorrhoeal  from  the  syphilitic  affections  of 
the  eyes;  and  described  (p.  10)  three  distinct  forms  of  ophthalmic 
inflammation  as  occurring  in  conjunction  with,  or  dependent  upon 
gonorrhoea,  namely: 

(i.)  Acute  inflammation  of  the  conjunctiva. 
(2-)   Mild  inflammation  of  the  conjunctiva. 
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(3.)  Inflammation  of  the  sclerotic  coat  sometimes  extending  to 
the  iris — gonorrhoeal  iritis.* 

Under  the  first  heading  Sir  William  described  contagious 
gonorrhceal  ophthalmia  in  a  masterly  way  and  largely  determined 
— so  far  at  any  rate  as  English-speaking  workers  were  concerned — 
the  purely  local  character  of  this  disease. J  He  undoubtedly 
pictured  under  the  second  term  the  condition  we  to-day  designate 
metastatic  conjunctivitis;  and  gave,  under  the  third  heading,  the 
first  general  description  of  gonorrhoeal  iritis  that  is  at  all  clear.  Sir 
William  pointed  out  the  tendency  of  the  iritic  inflammation  to  recur, 
and  its  association  and  alternation  with  metastatic  conjunctivitis; 
but  he  did  not  regard  gonorrhoea  as  the  direct  cause  of  the  inflam- 
mation. He  only  looked  upon  it  as  one  exciting  agent — perhaps 
the  most  frequent — of  many  that  could  set  up  rheumatism  in 
subjects  of  a  "  peculiar  constitution." 

Mackenzie"  in  the  third  edition  of  his  classic  work§  gave  a 
very  full  description  of  gonorrhoeal  iritis  which  even  yet  largely 
influences  our  ideas  in  regard  to  this  form  of  inflammation;  and  in 
France,  Ricord  more  than  any  other  worker  defined  the  characters 
of  gonorrhoeal  eye  affections  of  metastatic  origin  and  differentiated 
them  from  contagious  gonorrhoeal  ophthalmia-f 

A  study  of  the  literature  from  this  time  on  shows  that  a  good 
deal  of  vagueness  and  confusion  existed  in  regard  to  gonorrhoeal 
iritis.  Numerous  authors  of  text-books  and  writers  on  iritis  omit 
any  mention  of  a  gonorrhoeal  form ;  while  others,  making  no  sharp 
distinction  between  gonorrhoeal  rheumatism  and  "  irregular  gout" 
and  rheumatism  proper,  describe  as  "  rheumatic"  or  "  arthritic  "  or 
"  gouty"  cases  which  were  no  doubt  of  this  character.  The 
venereologists,  especially  of  the  French  school,  had  the  condition 
always  in  mind;  but  one  comes  to  Fournier^^  (1866)  before  gonor- 
rhoeal iritis  is  again  clearly  treated  in  a  general  way.  This  writer 
described  under  the  term  "  ophthalmic  rhumatismale"  three  separate 
conditions,  namely,  aquo-capsulitis,  iritis,  and  metastatic  conjunc- 
tivitis. He  placed  iritis  as  regards  frequency  second  in  the  list; 
stated  that  it  scarcely  differed  in  its  manifestations  from  simple 
iritis;  and  mentioned  the  plastic  exudations  in  the  anterior  chamber. 


*See  also  Lawrence,  Sir  William.  Treatises  on  the  Diseases  of  the 
Eye.     First  ed.,  p.  233-236,  1833. 

tThe  question  was  finally  settled  by  the  splendid  work  of  Piringer, 
whose  classic  article,  "  Die  Blennorrhoe  am  Menschenauge,"  was  published 
at  Graz  in  1841. 

§1840,  p.  475-478. 

tFournier.     Nouv.  Diet,  de  Med.  et  Chir.,  p.  245. 


110 


HISTORY    OF   THE    SUBJECT  ii 

which  were,  according  to  Mackenzie,"  more  common  in  this  than 
in  any  other  variety  of  iritis.  In  the  following  year  (1867) 
Galezowski-^  made  the  strong  statement  "  that  rheumatic  iritis  non- 
gonorrhoeal  in  nature  was  a  rare  thing,"  and  described  what  he 
considered  to  be  the  special  features  of  gonorrhoeal  iritis  in  a  very 
succinct  manner. 

In  the  first  edition  of  the  monumental  work  of  Graefe  and 
Saemisch  both  De  Wecker^^  (1876)  and  Foerster^^  (1877)  wrote 
strongly  in  support  of  a  gonorrhceal  iritis.  The  latter  urged  the 
necessity  of  examining  the  urethra  as  a  routine  procedure  in  cases 
of  iritis.  "Whoever,"  he  said,  "does  this  in  every  case  of  iritis,  and 
especially  elicits  an  exact  anamnesis  in  every  frequently  recurring 
iritis,  will  soon  find  a  number  of  cases  in  which  no  trace  of  syphihs, 
but  a  connection  with  gonorrhoea  is  present."  Since  the  work  of 
these  writers,  and  as  a  result  of  the  better  understanding  of  the 
systemic  phases  of  gonorrhoea,  made  possible  by  the  discoveries 
of  Neisser  (1879),  Petrone,  Kammerer,  Souplet,  and  many  others, 
gonorrhoeal  iritis  has  received  more  recognition;  though  the  views 
of  the  profession  still  differ  in  regard  to  its  frequency  and  char- 
acters. The  statistical  analyses  of  personal  cases  by  Nettleship"^ 
and  by  Collins"-  along  these  lines  are  worthy  of  special  comment; 
and  the  paper  of  Griffith,^-'^  regarding  the  possibility  of  an  iritis 
being  a  late  and  sole  expression  of  a  systemic  gonorrhoeal  infection, 
created  fresh  interest  in  this  field. 

But,  while  gonorrhoeal  iritis  was  uninterruptedly  recognized  by 
all  branches  of  the  profession,  the  case  was  somewhat  different  with 
metastatic  conjunctivitis.  Once  the  contagiousness  of  gonorrhoeal 
ophthalmia  had  been  firmly  established  as  a  result  of  the  prolonged 
discussion  which  followed  the  fresh  importation  of  trachoma  into 
Europe  from  Egypt  by  Napoleon's  troops  and  the  memorable 
experiments  of  Piriniger,f  ophthalmologists  went  to  the  other 
extreme  in  their  views  regarding  metastasis.  After  1850  the 
followers  of  the  new  school  of  ophthalmology  believed  only  in  direct 
infection  in  cases  of  inflammation  of  the  conjunctiva.*  The  general 
practitioners  of  medicine  and  surgery  never  ceased  to  recognize 
metastatic  conjunctivitis  as  a  clinical  entity;  but  the  cases  of  this 
character  which  they  reported  were  looked  upon  by  the  specialists 
as  examples  of  a  mild  ophthalmia  due  to  an  attenuated  gonorrhoeal 


tSee    Friedenwald,    "Joseph     Friedrich     Piringer;     His     Methods     and 
Investigations."       Johns  Hopkins  Bull.      l^os.  77-78,  Aug.-Sept.,  1897. 
*See  Haltenhoflf.BO 
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infection.  The  classic  article  of  Fournier-^  (1866),  and  the  masterh^ 
paper  of  Haltenhoff"''  on  this  subject  in  1885  commanded  a  great 
deal  of  attention,  but  made  no  deep  impression.  Ophthalmologists 
have  been  slowly  forced  into  believing  again  in  this  form  of  gonor- 
rhoeal  metastasis  only  as  the  result  of  a  gradual  accumulation  of 
bacteriological  data.  These  began  with  RUckerf^**  and  Trousseau,^' 
both  of  whom  described  in  1886  a  case  of  metastatic  gonorrhceal 
conjunctivitis  in  which  an  examination  of  the  conjunctival  discharge 
for  gonococci  was  entirely  negative.  Five  years  previously  (1881) 
Haab,^^  and  Hirschberg  and  Krause,*"  had  reported  cases  of  this 
kind  with  an  absence  of  bacteria  in  the  conjunctival  secretion;  but 
they  did  not  fully  appreciate  the  metastatic  nature  of  the  inflamma- 
tion. They  recognized  that  the  condition  was  aberrant;  but 
Hirschberg  and  Krause*°  without  committing  themselves  stated 
merely  that  the  von  Graefe  school  would  have  looked  upon  their 
case  as  an  "  abortive "  gonorrhceal  ophthalmia,  while  Haab"^ 
regarded  his  case  as  one  of  simple  acute  conjunctivitis  accidentally 
occurring  during  the  course  of  a  gonorrhoea.  Since  1886  reports 
with  bacteriological  findings  have  been  published  by  Liebrecht/^ 
Vanderstraeten,"  Morax,®^  Burchardt,^**  Gielen,"^  Lichtenstern/'^^ 
Becker,^o«  Van  Moll,"^  Knapp,^^^  Fage,^'^  Kurka,^^^  Apetz,"^ 
Thorner,"^  Sym/^^  Bumett,^^^  Posey,^'*  McEttles,"^  and  Carroll.^'^ 
Van  Moll's  paper^^^  at  the  International  Ophthalmological  Congress 
in  1899,  and  Lawford's  introductory  remarks,^^^  at  Cheltenham, 
1901,  and  the  discussions  which  followed  these  addresses  caused  the 
profession  very  generally  to  realize  that  metastatic  gonorrhceal 
conjunctivitis  was  no  longer  a  fancy,  but  a  distinct  clinical  entity. 

Other    conditions    which    have  been    attributed    to    systemic 
gonorrhceal  infection  are,  in  chronological  sequence,  as  follows: 

1872 — Iridochoroiditis,  by  Koeniger,^^ 

1882 — Keratitis,  by  Colsmann.*^ 

1882 — Panophthalmitis,  by  Martin.^^ 

1890 — Optic  Neuritis,  by  Panas.^' 

1894 — Dacryoadenitis,  by  Panas.-^ 

1894 — Retinitis,  by  Burchardt^^ 

1895 — Tenonitis,  by  -Puech."- 

1900 — Thromboses  of  Retinal  Vessels,  by  Galezowski.  ^-^  ^^° 
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(i.)  "Pathological. — The  gonococcus,  described  first  by  Neisser 
in  1879,  has  been  proven  beyond  all  question  to  be  the  specific 
organism  in  gonorrhoea.  Coming  in  contact  with  the  urethra  it 
enters  the  mucous  membrane  of  this  structure  mainly  through  the 
cellular  interstices;  and  rapidly  produces  a  very  positive  chemio- 
taxis.  A  struggle  then  begins  between  the  multiplying  gonococci 
on  the  one  hand,  and  the  cellular  elements  of  the  body,  largely  here 
polynuclear  leucocytes,  on  the  other.  Generally  the  gonococcus  is 
overcome  and  the  inflammation  subsides ;  but  often  the  tissues  are 
only  sufficiently  strong  to  hold  it  in  check;  the  organism  adapts 
itself  to  its  altered  surroundings,  becomes  attenuated  in  fact ;  and 
lurks  in  the  recesses  of  a  chronically  inflamed  urethra-"  gleet.'' 
That  the  gonococcus  can  exist  for  a  very  long  period  in  the  urethra 
has  been  demonstrated  by  Wertheim,  who  made  cultures  from  a 
case  of  urethritis  of  two  years'  standing-  Under  these  circum- 
stances if  the  local  conditions  are  rendered  again  favorable,  through, 
say,  excess  in  wine  or  coitus,  the  organism  can  resume  its  old 
virulency  and  cause  a  temporary  flaring  up  of  the  smouldering 
inflammation.  Numerous  well  authenticated  cases  are  on  record 
where  an  apparently  healed  specific  urethritis  has  relapsed  after 
some  excess,  and  been  accompanied  by  ocular  or  other  general 
manifestations  of  systemic  infection.*  The  older  writers  were 
misled  no  doubt  by  these  cases  into  believing  in  a  non-specific 
urethritis,  which  was  as  much  an  expression  of  some  rheumatic 
diathesis  as  were  the  articular  manifestations.  A  case,  cited  by 
Fcerster,  is  illustrative  of  this  point : 

Case    2.    (Fcersterss) — Gonorrhoea  —  Gonorrhceal     Rheumatism  —  Recurring 
and  Relapsing  Iritis — Relapsing  Urethritis. 

A  wealthy  tenant  farmer,  aged  54,  who  had  formerly  suffered  a  great 
deal  from  gonorrhoea,  but  had  had  no  further  infection  for  twenty  years, 
acquired  iritis  for  the  first  time  twenty-five  years  previously.  From  this 
date  on,  suffering  almost  every  year  for  months  at  a  time  from  rheumatism 
in  the  muscles  or  joints,  he  experienced  also,  about  every  four  or  five 
years,  a  recurrence  of  the  iritis,  now  on  the  right  side,  now  on  the  left.     In 


*The  most  remarkable  instance  of  this  phenomenon  is  found  in  the  report 
of  Apetz,  for  which  see  p.  50.       Read  also  Haltenhoff's  case,  p.  41. 
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1868  he  was  iridectomied  by  von  Graefe;  but  he  was  again  in  the  von 
Graefe  clinic  for  three  months  in  1869  for  a  recurrence  of  the  iritis.  The 
attacks  of  iritis  did  not  always  coincide  with  the  rheumatic  affection.  At 
times  they  preceded,  at  times  followed  it;  but  always  a  thin,  yellowish 
discharge  from  the  urethra  appeared  with   the   recurring  rheumatism. 

In  the  great  majority  of  instances  gonorrhoea  remains  a  purely 
local  affection ;  but  in  a  small  percentage  of  the  cases  it  gains 
entrance  into  the  general  circulation.  Here  it  may  give  rise  to  a 
definite  septicaemia,  some  thirty-two  cases  of  this  kind  having  been 
described  by  Thayer  and  others;  or,  what  is  much  commoner,  to 
disseminated  infections,  "  gonorrhoeal  metastases."  Among  the 
latter  the  commonest  and  best  known  are  the  joint  affections  known 
as  gonorrhoeal  "  rheumatism,"  which  occur,  according  to  Warren,* 
in  from  two  to  three  per  cent,  of  all  cases  of  specific  urethritis. 
After  the  arthropathies  the  ocular  lesions  have  received  most 
general  recognition ;  but  of  late  years  a  very  large  number  of  condi- 
tions have  been  definitely  laid  at  the  door  of  the  gonococcus. 

Exactly  what  conditions  favor  the  entrance  of  the  gonococcus 
into  the  system  are  not  known.  Certain  individuals  are  undoubtedly 
very  prone  to  systemic  infection  by  the  gonococcus,  and  are  liable 
to  develop  systemic  manifestations  with  the  acquisition  of  each 
fresh  urethritis ;  but  a  previous  lowering  of  the  bodily  strength 
•from  accident  or  sickness  seems  to  play  little  or  no  part  in  the 
causation  of  their  more  widespread  disorder.  Lemierre  and 
Faure-Beaulieu^^^  after  studying  the  literature  could  only  point  to 
the  observation  of  Barbiani,f  where  the  system  was  invaded  in  a 
diabetic,  who  recovered,  and  that  of  Doleris,|  where  a  mortal 
infection  occurred  in  a  woman  six  months  pregnant.  Numerous 
writers  have  described  a  special  type  of  person  as  liable  to  systemic 
infection ;  but  there  is  little  or  no  consonance  between  the  different 
descriptions.  The  rheumatic  diathesis  has  been  frequently  put 
forward  as  a  predisposing  cause,  and  it  has  been  claimed  that 
women  are  less  susceptible  to  the  disease  than  men.  There  are, 
however  no  definite  figures  at  hand  to  prove  this  latter  statement, 
and  we  must  remember  that  men  are  more  often  affected  with 
gonorrhoea  than  women ;  that  in  the  male  urethra  the  gonococcus 
has  a  larger  surface  upon  which  to  grow  than  in  the  female  organ ; 
and  that  the  male  urethra  and  the  associated  prostate  and  vesicul^e 


*Int.  Text-Book  of  Surgery,  Vol.  II.,  p.  756. 

tGiom.  Ital.  della  Mai.  ven  e  della  pelle,  1902,  p.  9. 

tPresse  Med.,  July  11,  1900. 
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seminales,  present  greater  opportunities  for  retention  and  increased 
tension  than  are  present  in  the  female  genito-urinary  parts.  In  any 
case  it  is  now  generally  held  that  systemic  infection  usually  occurs 
in  those  cases  in  males  in  which  the  posterior  urethra  and  the  con- 
tiguous structures  are  involved.  In  this  connection  the  observations 
which  seem  to  show  that  certain  gonococci  are  more  virulent  and 
more  prone  to  enter  the  system  than  others,  are  of  interest.  Several 
individuals,  contaminated  at  the  same  source,  have  all  been 
observed  to  develop  systemic  manifestations;  and  an  experimental 
fact  of  Ahmann*  is  still  more  suggestive.  This  investigator  having 
inoculated  the  urethra  of  a  healthy  subject  with  gonococci  isolated 
from  the  blood  of  a  man  aflfected  with  generalized  gonorrhceal 
infection  saw  not  only  a  urethritis  develop  but  a  septiceemia  with 
secondary  localizations  in  the  synovial  sheaths  and  the  lung. 
Exposure  to  cold  and,  perhaps  with  more  reason,  laceration  of  the 
urethra  by  sounds  and  catheters  have  been  put  forward  as  causes 
which  favor  the  entrance  of  the  gonococcus  into  the  system. 

While  the  urethra  is  almost  invariably  the  starting  point  of 
systemic  gonorrhoea,  it  is  well  known  that  this  condition  may  occur 
from  an  inflamed  conjunctiva.  A  large  number  of  cases  of  arthritis 
have  now  been  observed  to  follow  ophthalmia  neonatorum ;  and  in 
exceptional  instances  in  adults  the  generalized  infection  may 
possibly  have  had  its  origin  in  a  gonorrhceal  conjunctivitis. 

Case     3.     (Gonella^sa) — Gonorrhoea — Gonorrhceal     Conjunctivitis — Double- 
sided  Dacryoadenitis — Gonorrhceal  Rheumatism. 

Gonella  saw  a  blenorrhoeal  inflammation  of  the  conjunctiva  of  the  right 
eye  with  gonococci  in  the  discharge,  develop  in  a  young  woman,  aged  20, 
who  suffered  from  vaginal  gonorrhoea.  After  the  inflammation  had  sub- 
sided and  gonococci  were  no  longer  demonstrable  in  the  conjunctiva  there 
developed  an  acute,  total,  and  bilateral  dacryoadenitis.  Subsequently  the 
patient  suffered  from  arthritis  for  more  than  a  year;  and  this  only  subsided 
after  the  vaginal  inflammation,  which  had  been  neglected  up  to  this  time, 
was  healed.  Gonella  was  inclined  to  believe  that  the  dacryoadenitis  in  his 
case  was  of  a  toxic  nature  and  was  directly  connected  with  the  gonorrhceal 
infection  of  the  conjunctiva  as  well  as  that  of  the  vagina. 

Case  4.  (Mengin^s) — Gonorrhoea — Double-sided  Gonorrhceal  Conjunctivitis — 
Polyarthritis — Metastatic  Iritis. 

A  farmer,  aged  28,  was  brought  to  Mengin  in  a  helpless  condition  on 
January  9th,  1880.  Examination  showed  an  intense  double-sided  gonor- 
rhceal conjunctivitis.  About  the  beginning  of  October  the  patient  had 
contracted  gonorrhoea  which  he  had  allowed  to  go  untreated  and  was  still 


*Archiv.  fiir  Derm.  u.  Syph..  Vol.  XXXIX.,  p.  323-334,  1897. 
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present  as  a  moderate  discharge.  On  December  20th  the  left  eye  became 
affected  with  gonorrhceal  ophthalmia  and  four  days  later  the  same  condition 
made  its  appearance  in  the  right  eye.  Between  December  28th  and 
January  4th  a  severe  polyarthritis  developed.  The  fever  was  intense  and 
the  patient  was  completely  exhausted.  The  left  eye  went  on  to  suppura- 
tion. Six  weeks  later  (Feby  24th),  a  large  corneal  staphyloma  was  present 
on  that  side;  but  in  the  right  eye  the  cornea  was  clear  and  the  vision 
normal.      The  arthritis  improved,  but  the  gonorrhoea  became  chronic. 

On  August  i6th  the  patient  returned  with  a  very  painful  plastic  iritis  of 
the  right  eye  of  five  days'  standing.  The  left  eye  was  perfectly  quiet.  After 
fifteen  days  of  energetic  treatment,  though  slight  pericorneal  injection 
remained,  all  the  adhesions  had  been  broken  down,  the  fundus  was  well 
seen,  and  vision,  which  equalled  hand-movements  on  admission,  had  risen  to 
fingers  at  twelve  feet.  In  this  case  it  is  to  be  noted  that  the  arthritis 
appeared  only  after  the  outbreak  of  the  conjunctivitis. 

The  pathology  of  systemic  gonorrhoea  is  still  in  the  making; 
but  the  accumulating  facts  seem  more  and  more  to  show  that  the 
gonococcus  itself  is  responsible  for  the  metastases.!  As  our  bacteri- 
ological technique  improves,  the  role  of  the  mixed  and  secondary 
infections  becomes  an  ever  less  important  one.  Contaminations 
more  seldom  occur;  and  in  the  secondary  lesions  the  gonococcus  is 
being  more  often  found  in  association  v^ith  the  staphylococcus, 
streptococcus,  and  pneumococcus,  the  organisms  which,  it  is 
thought,  can  at  times  be  solely  responsible  for  the  metastases-  The 
existence  of  a  gonotoxin  has  been  placed  beyond  question  by  the 
work  of  numerous  observers;  but  the  action  of  this  substance  in 
the  system  is  poorly  understood.  We  do  not  yet  know  for  certain 
if  the  poison  is  capable  alone  of  setting  up  metastases,  or  what 
parts  of  the  body  it  tends  especially  to  pick  out;  if  it  can  diffuse 
itself  throughout  the  system  from  the  initial  point  of  infection,  or 
if  its  action  is  a  purely  local  one  intimately  associated  with  the 
presence  of  the  gonococcus  itself.  On  the  other  hand,  a  mass  of 
evidence  has  now  been  collected  which  enables  us  to  clearly  follow 
the  invasions  of  the  gonococcus  from  the  initial  point  of  infection 
to  the  most  remote  metastases.  They  have  several  times  been 
observed  in  abundance  in  thrombotic  capillaries  near  the  site  of  the 
primary  inflammation ;  have  been  repeatedly  grown  in  pure  cultures 
from  the  blood ;  and  have  been  isolated  from  lesions  in  practically 
every  part  of  the  body.  The  chain  of  evidence  is  indeed  complete, 
and  it  remains  more  to  establish  the  relative  frequency  with  which 
the  organism  is  at  work. 


tin  the  preparation  of  this  section  the  writer  owes  special  acknowledg- 
ment to  the  recent  excellent  paper  of  Lemierre  and  Faure-Beaulieu.^*^ 
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The  meagre  bacteriological  evidence,  collected  from  cases  of 
ocular  metastases,  is  rather  in  favor  of  a  gonococcal  origin  for  the 
inflammations.  Morax,"  Burchardt,^^  Van  Moll,"^  Knapp,"' 
Kurka,^^^  and  Sym^"  (doubtfully)  have  described  the  organism  in 
the  secretion  of  cases  of  metastatic  conjunctivitis,  and  Etievant^*^ 
in  the  discharge  from  a  case  of  suppurative  dacryoadenitis. 

To  solve  the  question,  which  Axenfeld  raised  at  the  ninth 
International  Ophthalmological  Congress,  as  to  whether  the  gono- 
cocci  could  possibly  remain  in  the  conjunctiva  and  from  there 
produce  the  inflammation  without  passing  into  the  secretion, 
Kurka^^^  examined  sections  of  a  bit  of  the  bulbar  conjunctiva  excised 
from  one  of  his  patients.  He  found  the  blood  as  well  as  the  lymph 
vessels  filled  to  bursting,  while  the  epithelium  of  the  conjunctiva 
was  tolerably  normal.  In  the  stroma  of  the  conjunctiva  there 
existed  a  moderate  accumulation  of  leucocytes,  principally  along 
the  blood  vessels,  but  without  any  suggestion  of  follicle-formation. 
Pathogenic  organisms  were  nowhere  to  be  found  in  the  tissue. 
More  recently  Gendron^"  has  examined  with  entirely  negative 
results  the  hypopion  removed  by  paracentesis  from  two  cases  of 
iritis  which  appeared  for  the  first  time  as  a  complication  of  gonor- 
rhoea and  recurred  without  being  accompanied  by  any  fresh  urethral 
symptoms.  To  explain  these  cases  one  must  attribute  the  inflam- 
mation to  the  action  of  a  toxine,  or  believe  that  the  gonococci  had 
already  died  out  or  were  present  in  such  scanty  numbers  as  to 
escape  detection.  Similar  reasoning  applies  to  the  negative  findings 
in  the  cae  of  iridocyclitis  described  in  this  paper,  special  cognizance 
being  taken  of  the  local  conditions  which  prevented  a  complete 
inspection  of  the  inflamed  tissues. 

One  can  surmise  in  a  general  way  only  in  regard  to  the  changes 
in  the  eye  in  gonorrhoeal  metastases,  as  no  pathological  material  has 
b'een  obtainable  from  cases  of  this  nature.  The  gonococci  are 
probably  carried  as  emboli  to  the  minute  vessels  of  the  eye;  and 
through  their  growth  and  production  of  toxines  excite  the  cellular 
proliferation.  Judging  from  clinical  features  this  is  generally  of  a 
plastic  nature ;  but  in  numerous  instances  the  leucocytes  are  called 
forth  so  numerously  that  the  exudation  has  a  distinctly  purulent 
character.  It  is  worthy  of  note  that  in  some  of  the  reported  cases 
of  suppurative  irido-choroiditis  the  pyogenic  features  followed  a 
plastic  phase,  and  this  fact  points  rather  to  the  presence  of  the 
gonococcus,  whose  pyogenic  action  is  known  to  be  somewhat  evan- 
esent,  than  to  the  pyogenic  organisms  proper,  which  would  almost 
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certainly  have  produced  an  inflammation  purulent  from  the  onset. 
To  explain  the  cases  in  which  relapses  occur,  say,  in  the  iris,  repeat- 
edly and  long-  after  the  organisms  have  ceased  to  enter  the  system 
from  the  inflamed  urethra,  one  must  conjecture  that  the  gonococci 
become  encapsuled  or  dormant,  as  they  often  do  in  cases  of  ure- 
thritis, and  break  into  fresh  activity  as  the  result  of  conditions 
which  we  do  not  at  all  understand. 

The  work  of  Stock*  teaches  us  how  it  may  be  that  an  organism, 
virulent  as  is  the  gonococcus  when  applied  directly  to  the  tissues  of 
the  eye,  can  yet  produce  comparatively  mild  results  when  acting  in 
a  metastatic  way.  This  author  injected  into  the  general  circula- 
tion through  the  veins  of  rabbits'  ears  cultures  of  bacillus 
pyocyaneus  B.  Ocular  metastases  were  frequently  produced, 
especially,  as  would  be  expected,  in  the  iris  and  choroid ;  but  these 
often  created  only  slight  inflammatory  reaction  and  frequently 
ended  in  resolution.  Cultures  of  the  same  organism,  made  from 
the  deposits  in  the  uveal  tract,  produced,  however,  when  injected 
directly  into  the  globe  virulent  panophthalmitis  and  destruction  of 
the  eyeball.  The  explanation  is  that  in  the  one  case  the  organisms 
were  able  to  spread  directly  in  the  tissues ;  while  in  the  other  they 
found  themselves  within  the  capillaries,  the  walls  and  surrounding 
lymph  spaces  of  which  acted  as  a  barrier  to  their  progress. 

(2.)  Clinical. — There  are  certain  features  which  characterize  in 
a  general  way  the  various  manifestations  of  systemic  gonorrhoea; 
and  these  form  especially  in  the  eye  a  strong  back-ground  for  the 
various  local  clinical  pictures-  One  is  struck  at  the  outset  by  the 
uncertainty  and  irregularity  which  the  ocular  inflammations  exhibit 
as  regards  the  time  of  occurrence,  the  extent  to  which  the  parts  are 
involved,  the  severity  of  their  symptoms,  and  their  course  and 
behavior.  These  features  are  the  outcome  of  several  different 
factors. 

The  invasions  of  the  gonococci  depending  upon  the  resisting 
powers  of  the  tissues  are  indefinite  both  as  regards  time  and 
number.  They  may  occur  at  the  height  of  an  acute  inflammation, 
or  during  the  course  of  a  chronic  urethritis ;  and  they  may  take 
place  on  one  or  several  occasions.  Nor  can  we,  except  in  a  very 
general  way,  premise  the  distribution  of  the  cocci  within  the  eye. 
Several  parts  of  the  globe  may  be  simultaneously  or  successively 
affected;  or  the  cocci  may  confine  themselves  to  an  isolated  area. 
Clinically  the  profession  has  heretofore  been  generally  willing  to 

*Beilageheft.     Festschrift  zur  Manz,  Klin.  Monats-Bl.,  1902. 
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accept  as  gonorrhoeal  the  ocular  conditions  occurring  in  association 
with  other  systemic  manifestations ;  but  it  has  shown  much  greater 
hesitancy  in  regard  to  the  isolated  inflammations  in  the  eye.  There 
have  been  good  grounds  for  this  because,  in  the  present  state  of  our 
knowledge,  the  diagnosis  of  these  cases  must  necessarily  be  based 
upon  clinical  evidence.  Still,  since  it  has  been  definitely  proven 
that  a  systemic  gonorrhoea  can  confine  itself  solely  to  the  valves  of 
of  the  heart  or  to  a  single  joint,  there  is  every  reason  to  befieve  that 
it  can  find  its  sole  site  in  one  of  the  coats  of  the  eye ;  that  for 
instance  an  iritis  may  be  the  the  sole  expression  of  a  systemic 
gonorrhoea.!  Nor  is  there  any  reason  why  the  eye  should  not  show 
the  first  manifestation  of  a  general  infection.  As  a  matter  of  fact, 
as  has  been  shown  elsewhere  in  this  study,  it  frequently  does ;  and 
I  only  mention  this  point  because  the  old  idea  of  Ricord,  passed  on 
to  us  by  DeWecker,  to  the  effect  that  some  joint  mischief  must 
always  precede  the  development  of  the  eye  trouble,  still  finds 
expression  in  certain  of  our  text-books.^  A  variation  in  the  number 
and  virulence  of  the  gonococci  themselves  is  another  factor  which 
undoubtedly  adds  to  the  protean  character  of  the  infections. 

The  tendency  of  gonorrhoeal  ocular  metastases  to  relapse  and 
to  recur  with  each  fresh  urethritis  are  well  known  clinical  features 
which  have  been  already  spoken  of.  The  close  association  of 
changes  in  the  eye  with  changes  in  other  parts  of  the  body  is  easily 
understood  and  should  be  always  borne  in  mind-  In  any  obscure 
affection  of  the  eye  in  which  gonorrhoea  is  suspected  of  being  the 
cause,  additional  light  might  be  obtained  from  a  thorough  examina- 
tion of  the  internal  organs,  a  bacteriological  examination  of  the 
blood,  and,  if  permissable,  of  the  aquaeous  humor. 

The  varying  phases  of  systemic  gonorrhoea,  especially  as  it 
affects  the  eyes,  are  well  illustrated  in  the  following  well  known  case 
of  Ruckert^",  which  is  here  given  in  somewhat  full  abstract. 

Case  5.  (Ruckert6o)_Gonorrhoea— Ocular  Inflammation  and  Rheumatism — 
Repeated  Attacks  of  Inflammation  of  the  Eyes — Second  Gonorrhoea, 
Arthritis,  Iritis — Third  Gonorrhoea,  Polyarthritis,  Metastatic  Conjunc- 
tivitis, Iritis,  Iridocyclitis,  Relapse  of  Urethritis,  Iridocyclitis— Relapse 
of  Urethritis,  Iridocyclitis— Iritis  and  Arthritis  Without  Urethritis— 
Double  Iridocyclitis,  Herpes  of  Cornea,  Arthritis— Iritis,  Polyarthritis, 
Urethritis,  Iridocyclitis,  Conjunctivitis,  Iritis,  Polyarthritis. 

A  book-keeper,  aged  29,  acquired  a  gonorrhoea  in  1882.       He  was  there- 


tAccording  to  Rollet.^o  Ricord  long  ago   (Legons    Cliniques,   Gaz.  des 
Hop.     1835-1853)  clearly  recognized  this  fact. 

+E.g. :  Swanzy  and  Werner,  Diseases  of  the  Eye,  9th  edit.,  p.  356,  1907, 
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upon  seized  by  slight  double-sided  ocular  inflammation,  and  shortly  after 
this  by  articular  rheumatism.  Repeated  attacks  of  inflammation  of  the 
eyes  occurred  between  the  years  1882-1884.  In  1884  a  second  gonorrhoea 
was  acquired  and  with  it  were  almost  immediately  associated  pains  and 
swelling  of  the  knee  joint.  In  November  of  the  same  year  he  was  received 
into  the  Erlangen  Clinic  for  a  right-sided  iritis.  Cloudiness  of  the  aqueous 
and  swelling  and  greenish  discolorization  of  the  iris  were  noted  at  that 
time;  but  there  were  no  synechise  or  only  those  easily  overcome  by  atro- 
pine. The  patient  was  discharged,  fully  healed,  after  eight  days'  treat- 
ment.    V=6|6  with — 2.50. 

On  January  12th,  1885,  the  patient  again  presented  himself  for  admis- 
sion with  the  alarming  diagnosis,  made  by  physicians,  of  a  beginning 
double-sided  gonorrhoeal  conjunctivitis.  A  third  gonorrhoea  had  been 
acquired  on  January  4th,  and  six  days  later  signs  of  inflammation  appeared 
simultaneously  in  both  eyes  and  the  right  foot.  On  admission  one  made 
out  a  fresh  gonorrhoeal  urethritis  with  moderate  muco-purulent  secretion. 
Both  eyelids  were  slightly  swollen,  reddened,  and  somewhat  stuck  together 
with  dried  secretion;  the  conjunctiva  was  everywhere  moderately  thickened 
and  markedly  hypersemic.  The  afifection  was  more  especially  pronounced 
in  the  fornix  and  conjunctiva  bulbi;  but  there  was  no  noticeable  chemosis, 
and  the  cornea  and  deeper  structures  on  both  sides  were  intact.  By  the 
second  day  the  manifestations  on  both  sides  had  subsided  under  appropriate 
treatment,  and  at  the  end  of  a  week  the  process  in  the  left  eye  was  alto- 
gether extinguished.  In  the  right  eye,  however,  an  iritis  with  pain  and 
reduction  of  vision  occurred  on  the  fourth  day.  The  iris  was  hypersemic 
and  swollen  with  indistinct  tracery  and  a  narrow  pupil.  At  the  end  of  six 
days,  though  the  pupil  had  become  well  dilated  and  a  temporary  dulness 
of  the  cornea  and  marked  cloudiness  of  the  aqueous  had  largely  cleared, 
an  unfavorable  extension  of  the  inflammation  to  the  ciliary  body  occurred. 
This  showed  itself  through  increased  tension  of  the  eye,  pains  in  its  vicinity, 
ciliary  tenderness,  and  an  exudation  into  the  vitreous.  This  last  mentioned 
became  mare  apparent  from  the  fact  that  in  the  following  days  the  diffuse 
exudate  in  the  anterior  chamber  which  had  existed  until  then  now  rolled 
itself  back,  like  a  cloud,  and  left  a  part  of  the  pupil  free.  The  absorption 
of  the  exudate  in  the  anterior  chamber  proceeded  quickly;  but  the  vitreous 
exudate  cleared  slowly  and  finally  remained  so  incomplete  that  on  the  dis- 
charge of  the  patient  on  the  13th  of  March,  i.e.,  eight  weeks  after  the  com- 
mencement of  the  iritis  or  seven  weeks  after  the  obvious  involvement  of  the 
ciliary  body  diffuse  opacities  could  still  be  made  out  in  the  vitreous  and  the 
vision  totalled  scarcely  6I36  as  against  6|6  at  his  previous  discharge.  The 
primary  outbreak  of  inflammation  in  the  eyes  and  foot  was  but  the  fore- 
runner of  a  very  widespread  systemic  infection.  In  the  interval  just 
covered,  at  least  twelve  large  and  small  joints  were  involved;  and  the  poly- 
arthritis was  constantly  accompanied  by  a  considerable  degree  of  fever  of  a 
a  remittent  character. 

On  March  15th,  the  patient  returned  on  account  of  diminution  of  sight 
and  pain  caused  by  a  recurrence  of  the  urethral  discharge.  No  new  gonor- 
rhoea had  occurred.  There  existed  an  iridocyclitis  of  the  left  eye  which 
subsided  at  the  end  of  three  weeks  with  fully  normal  vision.       Shortly  after 
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this  presentation  in  order  prevent  a  recurrence  an  iridectomy  was  done  on 
the  right  side  the  vision  of  which  6|6o.  The  uncomplicated  operation 
did  not,  however,  have  the  desired  result;  for,  fourteen  days  later,  with 
simultaneous  recurrence  of  the  urethral  discharge  without  new  infection, 
a  fresh  inflammation  occurred  under  the  picture  of  a  mild  and  quickly- 
coursing  iridocyclitis  with  moderately-rich,  fibrinous  exudation.  Six  weeks 
after  the  last  recurrence  the  patient  was  visited  by  a  left-sided  iritis  which 
was  unassociated  with  the  urethral  involvement  but  with  a  slight  and  local- 
ized joint  aflfection  in  its  later  course.  It  differed  from  the  former  illness 
through  the  great  persistence  of  the  pains  in  the  eye.  This  time  also  there 
was  moderately  rich  exudation  in  the  aqueous,  diffuse  at  first,  but  later 
cloudy  in  appearance  through  rolling  together  of  the  opacity.  The  ten- 
dency to  the  formation  of  synechias  was  particularly  marked,  and  the 
reaction  to  atropine  somewhat  imperfect,  so  that  at  the  patient's  discharge, 
five  weeks  later,  the  adhesions  were  not  entirely  overcome  and  the  vision 
equalled  S-Qth  only,  though  one  month  later  it  reached  the  normal  degree. 
From  his  exit  on  July  22nd,  the  patient  remained  well  until  the  middle  of 
September  when  there  occurred  without  other  manifestations,  and  with 
severe  pain  first  a  left  and  four  days  later  a  right-sided  iridocyclitis  which 
was  marked  by  rapidly  passing  exudation  in  the  anterior  chamber  and  by 
rich  synechiae-formation.  The  last  mentioned  was  accompanied  on  the 
right  side  by  pains  of  the  severest  character,  by  a  small  herpetic  eruption 
on  the  cornea,  and  by  a  slight  affection  of  the  joints  of  the  left  thumb. 
After  a  month's  treatment  the  patient  was  discharged  with  vision  equal 
respectively  to  6I9  and  2I60;  and  he  now  rejoiced  during  a  period  of  three 
and  a  half  months  in  an  uninterrupted  state  of  good  health. 

From  the  end  of  January,  1886,  to  the  middle  of  April,  the  patient  was 
again  visited  by  the  whole  connected  series  of  protean  affections  above 
(mentioned.  First  there  occurred  a  slight  recurrence  of  the  iritis  of  the 
right  eye,  the  course  of  which  was  perhaps  hastened  or  rendered  more  mild 
through  the  continued  use  of  atropine  up  to  this  time;  and  soon  after  a 
spreading  polyarthritis  of  increasing  severity  made  its  appearance.  During 
the  continuance  of  this  a  fresh  urethral  discharge  suddenly  occurred  with- 
out any  new  infection.  At  the  beginning  of  March  a  right-sided  iridocy- 
clitis developed.  All  the  characteristic  signs  were  present  and  the  vision  was 
reduced  to  counting  fingers  at  i  ft.  At  the  same  time  one  had  the  impres- 
sion that  there  existed  an  affection  of  the  conjunctiva  though  the  iridocy- 
clitis stood  out  more  prominently.  Though  under  treatment  all  these 
manifestations  quickly  subsided,  the  left  eye  was  again  seized  by  a  conjunc- 
tivitis of  a  catarrhal  nature  with  swelling  and  hypersemia  of  all  parts  of  the 
membrane  and  rich  secretion. 

On  the  7th  day  this  had  almost  entirely  disappeared  and  given  place  to 
an  iritis,  accompanied  by  a  slight  exudation.  On  the  right  side  also  the 
iritic  process  recurred  for  a  short  time  in  moderate  intensity  and  then  slowly 
(subsided.  An  arthritic  inflammation,  present  also  at  the  beginning  of 
March,  became  much  more  widespread  with  febrile  manifestations. 

(3.)   Therapeutical. — The  profession  has  not  heretofore  accorded 
to  the  metastatic  gonorrhceal   lesions  of  the  eye  that  measure  of 


121 


22  GONORRHCEAL  OCULAR  METASTASES 

consideration  which  they  deserve.  Cases  of  this  nature  should  not 
be  treated  as  ambulatory  patients.  They  ought,  on  the  contrary, 
to  be  confined  to  bed  as  they  carry  within  them  the  seeds  of  grave 
and  even  fatal  disorders.  The  urethritis  should  receive  serious 
attention;  and  the  patients  should  be  treated  as  those  actually 
suffering  from  an  infectious  disease. 

It  seems  well  established  that  the  metastatic  localizations 
readily  pick  out  points  of  lessened  resistance.^  Arthritis  appears 
at  times  in  articulations  previously  affected  by  other  infections. 
Hochman  has  noted  a  metastatic  phlegmon  of  gonorrhoeal  origin 
develop  at  a  point  contused  a  short  time  previously;  and  Busquet 
and  Bicholenne  have  reported  suppuration  in  a  haematoma  of  some 
standing.  The  process  is  particularly  frequent  in  endocarditis, 
where  one  sees  the  gonococcus  become  localized  on  valves  which 
have  been  previously  damaged.  In  certain  cases,  as  first  pointed 
out  by  Mackenzie,^"  the  ocular  inflammation  seems  to  have  followed 
upon  excessive  use  of  the  eyes.  For  this  reason  the  writer 
would  lay  stress  upon  the  necessity  of  carefully  protecting  the  eyes 
from  exposure  to  strong  light  and  of  avoiding  anything  approaching 
eye  strain,  so  long,  at  least,  as  one  feels  that  systemic  infection  is  in 
progress.  It  is  not  too  fanciful  to  think  that  the  extremely  trying 
light  of  some  our  rooms  and  public  wards,  and  an  overtaxing  of  the 
ciliary  muscle  might  bring  about  a  state  of  lowered  resistance 
favorable  to  the  development  of  the  disorder.  As  another  prophy- 
lactic measure  patients  should  be  specially  impressed  with  the 
serious  danger  they  run  in  acquiring  a  fresh  urethritis. 

Quite  recently  efforts  have  been  made  to  treat  cases  of  this 
kind  by  a  vaccine,  according  to  opsonic  principles,  as  laid  down  by 
Sir  A.  E.  Wright.  Successful  results  have  been  reported  and  the 
matter  deserves  serious  consideration.  The  treatment  of  the  special 
conditions  is  discussed  in  the  various  sections. 


tDe  Lapersonne  reports  in  his  recent  paper  two  cases  in  which  a  gonor- 
rhrra  had  apparently  started  up  fresh  trouble  in  eyes  previously  affected  by 
iritis  and  iridocyclitis  of  a  purely  rheumatic  nature.  Grefif  also  publishes  a 
report  of  this  kind,  but  the  evidence  is  insufficient. 
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A.— METASTATIC    CONJUNCTIVITIS.! 

Definition. — Metastatic  gonorrhceal  conjunctivitis  is,  as  the  term 
implies,  an  inflammation  of  the  mucous  membrane  of  the  eye,  due 
to  the  gonococcus  which  is  carried  from  the  urethra  to  the  conjunc- 
tiva through  the  medium  of  the  general  circulation.  It  stands  in 
the  same  relationship  to  the  primary  urethritis  as  does  the  so-called 
gonorrhceal  rheumatism;  and  it  is  the  opposite  of  the  conjunctivitis 
due  to  direct  gonorrhceal  infection  which  is  analogous  to  the  primary 
urethral  inflammation  and  may,  like  it,  give  rise  to  metastases. 

Frequency. — There  are  no  figures  at  hand  to  show  exactly  what 
percentage  of  c^ses  of  specific  urethritis  develop  metastatic  con- 
junctivitis. Almost  every  subsequent  writer  has  copied 
Haltenhoflf's°°  misunderstanding  in  regard  to  the  statements  of 
Fournier  and  Whit£  on  this  point.  Fournier-^  has  been  frequently 
quoted  as  saying  that  metastatic  conjunctivitis  was  fourteen  times 
more  common  than  gonorrhceal  conjunctivitis  from  contagion;  but 
this  is  incorrect.  Fournier  made  this  statement  of  rheumatic 
(  metastatic  gonorrhceal)  "ophthalmia";  but,  as  he  embraced  under 
the  term  "  ophthalmic  rhumatismale"  three  separate  conditions, 
namely,  aquo-capsulitis,  iritis,  and  metastatic  conjunctivitis,  and 
placed  these  conditions  as  regards  frequency  in  the  sequence  men- 
tioned, it  can  be  easily  seen  how  erroneous  his  estimate  has  been 
made  to  appear.  What  Fournier  actually  did  state  in  regard  to  the 
inflammation  under  discussion  was  that,  while  metastatic  conjunc- 
tivitis Vv^as  rarer  than  the  other  two  conditions  (serous  cyclitis,  and 
iritis),  it  had  several  times  come  under  his  observation.  In  a  similar 
way  White*^  embraced  under  his  "  ophthalmic  blennorrhagique  " 
inflammations  of  the  sclerotic,  the  iris,  and  the  oculo-palpebral  con- 


JOf  the  various  synonyms  which  have  been  put  forward  for  this  con- 
dition the  terms  "  catarrho-rheumatic  gonorrhceal  ophthalmia"  and  '' rheu- 
matic ophthalmia"  should  be  discarded.  They  imply  a  relationship  with 
rheumatism  which  one  knows  in  the  light  of  present  knowledge  does  not 
exist.  "  Gonorrhceal  conjunctivitis  without  inoculation"  is  circumlocutory 
and  indefinite.  The  term  "  metastatic"  implies  as  clearly  as  "  endogenous" 
an  origin  from  within,  and  in  addition  gives  the  idea  of  infection  from  a 
distance.  For  these  reasons  the  name  "  conjunctivitis  gonorrhoica  metas- 
tastica"  or  "  metastatic  gonorrhoeal  conjunctivitis"  seems  to  the  writer  to  be 
be  the  one  most  applicable  to  this  condition.  The  idea  expressed  in  "'  con- 
jonctivite  blennorragique  spontance"  cannot  now  be  even  considered. 
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junctiva.  He  did  not  make  any  assertion  in  regard  to  the  frequency 
of  metastatic  conjunctivitis  as  compared  with  contagious  gonor- 
rhoea! ophthalmia ;  but  noted  merely  that  one  saw  one  case  of  blen- 
norrhoeal  "  ophthalmia  "  in  every  fifty  to  sixty  cases  of  specific  ure- 
thritis as  compared  with  only  one  to  seven  hundred  or  eight  hundred 
in  the  case  of  conjunctivitis  from  contagion. 

Kurka"^  reporting  two  cases  in  1902,  stated  that  they  were  the 
first  to  be  noted  in  the  Vienna  Clinic,  notwithstanding  that  the 
material  had  risen  to  over  twenty  thousand  new  patients  a  year.  I 
believe,  however,  that  the  condition  is  one  of  comparative  rarity 
only,  and  that  it  will  be  oftener  met  with  now  that  it  has  gained  for 
itself  a  wider  recognition.  During  the  past  nine  years  five  instances 
of  this  afifection  have  come  under  my  notice  in  a  material  of  about 
ten  thousand  patients,  i.e.,  one  in  every  eighteen  hundred  cases. 

THE  DISEASE  AS  PICTURED  BY  PREVIOUS  WRITERS. 

Before  discussing  the  symptomatology  of  metastatic  conjunc- 
tivitis, I  shall  first  quote  the  general  description  of  the  condition 
given  by  the  more  prominent  writers  on  the  subject;  and  later  criti- 
cize these  in  the  light  of  a  personal  analysis  of  the  cases  recorded  in 
the  literature. 

Fournier^i  in  his  classic  article  on  gonorrhoea  (1866)  wrote  as  follows: 
"It  is  a  simple  conjunctivitis  without  association  with  iritis  or  aquo-capsu- 
litis.  All  that  we  know  about  it  is  simply  this:  Injection  of  the  con- 
junctiva either  general  and  uniform  or  more  pronounced  at  certain  points, 
forming,  as  it  were,  islets  of  vascularization;  slight  secretion  of  catarrhal 
mucous,  which  collects  at  the  inner  angle  of  the  eye  or  in  the  cul-de-sac  of 
the  lower  lid;  little  or  no  lacrimation:  slight  ocular  pruritis  and  sometimes 
even,  in  the  most  simple  cases,  absolute  indolence:  no  photophobia:  no 
alteration  of  vision.  As  negative  phenomena  note  further;  the  absence  of 
the  radiate  pericorneal  circle:  the  integrity  of  the  cornea,  of  the  iris,  and  of 
the  anterior  chamber:  the  conservation  of  the  movements  of  the  pupil,  etc.  In 
a  word,  all  the  symptoms  are  limited  to  the  conjunctiva.  I  have  even  observed 
certain  cases  in  which  the  injection,  slightly  marked  on  the  conjunctiva 
bulbi,  was  concentrated  on  the  palpebral  conjunctiva  and  the  caruncle,  form- 
ing thus  at  these  points  a  very  high  degree  of  intensity.  From  this  there 
resulted  an  odd  appearance  of  the  eye,  the  opening  of  which  seemed  framed 
in  a  reddish  or  purplish  fringe,  formed  by  the  somewhat  projecting  border 
of  the  conjunctiva  of  the  lids." 

Fournier^*  in  a  lecture  delivered  at  the  Hopital  Saint-Louis  in  1885  had 
this  further  to  say  of  the  condition:  "An  ophthalmia  visible  at  a  distance, 
absolutely  typical,  and  characteristic:  a  variety  of  ophthalmia,  to  speak 
directly,  called  sero-vascular  conjunctivitis.  This  conjunctivitis,  when  well 
marked,  is  so  peculiar  that  it  points  to  gonorrhoea  of  which  it  constitutes, 
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par  excellence,  a  revealing  sign,    and    by    which  one  can  almost  positively 
diagnose  a  gonorrhoea  before  examining  the  urethra." 

LeRoy^i  summarized  thus  the  findings  in  the  three  cases  reported  by 
him  in  1887:  "The  affection  commenced  by  a  slight  smarting,  and  by  an 
agglutination  in  the  morning  of  the  free  margin  of  the  lids.  From  this 
moment  one  could  make  out  a  very  marked  congestion  of  the  ocular  con- 
junctiva, which  diminished  in  proportion  as  one  approached  the  cornea. 
This  redness  took  on  presently  an  almost  uniform  tint  so  that  there 
appeared  to  be  a  slight  sanguineous  extravasation  in  the  sub-conjunctival 
cellular  tissues.  Little  or  no  chemosis;  whitish,  thickened  exudate,  slightly 
abundant  on  the  surface  of  the  conjunctiva;  integrity  of  the  iris,  and  of  the 
interior  of  the  eye." 

Fragne^3  jn  hig  These  de  Paris  (1888,  p.  vi.)  gives  the  following  sketch 
of  metastatic  conjunctivitis:  "Without  appreciable  cause  the  bulbar  con- 
junctiva becomes  injected;  and  upon  the  background  of  vivid  red  further 
vascular  sinuosities  stand  out  in  brighter  tint.  Here  and  there  an  ecchym- 
otic  stippling.  With  the  redness  there  is  more  or  less  intense  swelling; 
and  this,  lying  especially  in  the  inferior  and  external  angle,  borders  the 
cornea  with  a  crescent-like  chemosis.  The  tumefaction  and  the  congestion 
are  but  slightly  accentuated  on  the  palpebral  portions  of  the  mucous  mem- 
brane. Of  secretion  little  or  none;  and  yet,  this  eye,  so  inflamed,  remains 
open,  does  not  shun  the  glare  of  light,  causes  no  pain,  and  scarcely  any 
annoyance.  The  contrast  between  the  actual  tranquility  of  the  patient  and 
the  apparent  violence  of  the  inflammation  is  a  characteristic  feature  of  this 
infection.  Two  further  points  are  still  to  be  noticed.  The  migrations  of 
this  conjunctivitis  which,  at  the  onset,  attacking  but  one  eye,  quits  this  to 
invade  the  other,  without,  nevertheless,  excluding  an  aggressive  return  to 
the  first:  and  in  the  second  place  the  coincidence,  the  correlation  with 
gonorrhoea." 

Lipski^s  in  hjg  Parisian  These  (of  1895,  p.  15)  gives  the  following  pic- 
ture. "The  conjunctivitis  from  internal  cause  commences  insidiously; 
develops  rapidly  after  the  fashion  of  an  acute  infection;  attains  in  a  few 
days  its  apogee;  and  finally  resolves.  It  coincides  frequently  with  diflferent 
manifestations  of  gonorrhceal  rheumatism,  and  recurs  with  fresh  gonor- 
rhoeas. It  affects  most  often  both  eyes,  but  rarely  confines  itself  to  one. 
Both  eyes  can  be  simultaneously  seized  from  the  onset,  or  one  eye  is  first 
affected  and  the  other  only  invaded  some  days  later.  It  is  always  a  sero- 
vascular  conjunctivitis,  formed  by  a  vascular  injection  and  a  serous  sub- 
conjunctival chemosis.  The  eye  is  red  and  vascularized  especially  about 
the  cornea;  the  conjunctiva  bulbi  is  thickened  by  an  cedematous  infiltration; 
the  functional  disturbances  are  slight  and  altogether  disproportionate  to  the 
intensity  of  the  objective  lesions;  pain  exists  hardly  at  all — at  most  slight 
smarting  or  a  little  ocular  pruritis.  The  same  applies  to  photophobia;  and 
the  lacrimal  secretion  is  exaggerated  but  in  slight  degree.  It  is  precisely 
this  singular  contrast  between  this  form  of  conjunctivitis  and  the  common 
catarrhal  conjunctivitis  which  becomes  in  this  variety  a  suggestive  diag- 
nostic element  and  denotes  its  special  origin." 

Kurkai38  (1902)  summarized  the  findings  as  follows:  "It  has  to  do 
always  with  an  inflammation,  which  affects  simultaneously  or  almost  sim- 
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ultaneously  both  eyes,  and  whose  principal  seat  is  the  conjunctiva  of  the 
globe.  Generally  the  fornices  are  more  and  the  tarsal-portion  of  the  con- 
junctiva less  affected.  Clinically,  metastatic  conjunctivitis  is  characterized 
by  great  injection  of  the  conjunctiva  palpebrarum  with  slight  swelling;  bj 
great  swelling  and  deep  episcleral  injection  of  the  conjunctiva  bulbi;  and 
by  mucoid,  thread-like  secretion.  The  inflammation  is  accompanied  by 
reflex  manifestations  such  as  pains,  lacrimation  and  photophobia.  These 
stand  generally  in  the  fore-ground  of  the  disease-picture." 

SYNOPSIS. 

In  studying  these  descriptions  one  sees  that  the  writers  agree 
in  describing  metastatic  conjunctivitis  as  a  benign  inflammation  of 
the  conjunctiva  in  which  the  injection  is  most  pronounced  in  the 
conjunctiva  bulbi ;  and  the  discharge,  mucoid  or  catarrhal  in  nature, 
is  scanty  or  even,  occasionally,  absent.  Its  frequent  coincidence 
with  other  gonorrhoeal  manifestations,  its  recurrence  with  repeated 
gonorrhoeas,  and  its  double-sided  character  are  mentioned  as  ex- 
pressive of  its  systemic  nature.  Lipski,^^  Fragne,^^  and  Kurka"* 
speak  of  the  presence  of  swelling  or  chemosis,  but  there  is  an  entire 
absence  of  any  reference  to  roughening  from  papillary  enlargement 
such  as  one  sees  in  contagious  gonorrhoeal  ophthalmia.  Only  Kurka 
diverges  radically  from  the  other  writers  on  the  question  of  the 
subjective  symptoms ;  and  slightly  in  regard  to  the  character  of  the 
injection.  Lipski  and  Fragne,  following  the  description  of 
Fournier,^^  ^^  emphasize  the  slightness  of  the  subjective  symptoms 
in  comparison  with  the  objective  signs;  and  set  forth  this  lack  of 
relationship  as  a  differential  point  between  metastatic  conjunctivitis 
and  the  other  forms  of  inflammation  of  the  conjunctiva.  Kurka 
found,  on  the  other  hand,  that  the  inflammation  was  accompanied 
by  reflex  manifestations,  such  as  pains,  lacrimation,  and  photophobia,, 
which  stood  generally  in  the  foreground  of  the  disease  picture ;  and, 
while  the  other  writers  confine  the  injection  to  the  posterior  con- 
junctival system  of  vessels,  he  brings  forward  deep  episcleral  injec- 
tion of  the  conjunctiva  bulbi  as  an  accompaniment  too  of  metastatic 
conjunctivitis.  We  shall  see  below  how  these  divergent  views 
stand  in  the  light  of  a  fresh  analysis  of  the  clinical  data. 

SYMPTOMATOLOGY. 

The  essential  relationship  which  exists  between  metastatic  con- 
junctivitis and  gonorrhoea  has  of  course  been  recognized  by  every 
writer  believing  in  its  existence ;  but  the  breadth  of  the  tie  has  not 
been  so  generally  realized.       With  the  pathology  of  the  condition 


126 


AFFECTIONS    OF   THE    CONJUNCTIVA  2? 

in  mind,  one  can  see  no  reason  why  metastatic  conjunctivitis  should 
not  occur  at  any  moment  during  the  presence  of  the  gonococcus  in 
the  blood,  or  be  at  times  the  sole  expression  of  the  systemic  infec- 
tion; and  a  digest  of  the  reports  yields  fully  what  one  would  be 
led  to  expect.  In  a  series  of  fifty  cases  in  which  these  points  are 
noted  metastatic  conjunctivitis  occurred  as  the  initial  symptom  of  a 
generalized  infection  eighteen  times;  appeared  simultaneously  with 
other  manifestations  eleven  times;  and  followed  the  outbreak  of 
inflammatory  phenomena  elsewhere  eleven  times.  In  the  remain- 
ing ten  cases  the  conjunctivitis  occurred  as  the  sole  expression  of 
the  systemic  gonorrhoea.  It  is  quite  possible  that  many  of  the 
above  cases,  which  include  all  that  have  heretofore  found  their  way 
into  the  literature,  were  reported  because  of  their  unusual  features; 
but  it  would  appear  that  when  metastatic  conjunctivitis  does  occur 
it  is  often  as  an  early  expression  of  the  systemic  infection. 

Sex  and  Age. — Of  the  thirty-eight  cases  in  the  literature  in 
which  the  sex  is  given  all  were  males.  In  thirty-two  cases  the  age 
is  stated ;  and  the  analysis  only  confirms  the  rule  in  regard  to  gonor- 
rhceal  affections,  namely,  that  the  period  of  greatest  sexual  activity 
yields  the  largest  number  of  cases. 

Arranged  in  half  decades  the  figures  are  as  follows: 

15-19  inclusive 2  cases 

20-24  "  9  " 

25-29  "  II  " 

30-34  "  2  " 

35-39  "  3  " 

40-44  "  I  " 

45-49  "  I  " 

50-54  "  I  " 

55-59  "  2  " 

Simultaneous  Onset. — When  both  eyes  are  affected  they  very 
generally  become  involved  at  the  same  time.  Of  forty-three  cases 
of  binocular  metastatic  conjunctivitis  the  eyes  were  simultaneously 
invaded  in  twenty-one  instances  ;  were  probably  affected  at  the  same 
time — though  the  fact  is  not  definitely  stated — in  fifteen  cases;  and 
were  involved  in  only  seven  patients,  at  an  interval  which  varied 
from  twenty-four  hours  (Haab,^^  Haltenhoff,'*''  Becker^")  to  nine 
days  (Trousseau'^'),  and  eleven  and  sixteen  days  (Fragne"^).  In 
the  seventh  case  (Vanderstraeten's^^)  the  length  of  the  interval  is  not 
stated. 
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Symmetrical  Character. — Metastatic  conjunctivitis  is  almost 
invariably  double-sided.  In  an  analysis  of  forty-four  cases  I  find 
that  both  eyes  were  affected  in  forty-two  instances,  while  in  two 
cases  only  was  the  inflammation  unilateral.  In  its  symmetrical 
appearance  metastatic  conjunctivitis  follows,  therefore,  the  rule  of 
systemic  infections.  To  the  case  of  Thorner  and  the  doubtful  case 
of  Fragne,  which  constitute  the  sole  instances  of  monolateral  metas- 
tatic conjunctivitis  in  the  literature,  the  writer  is  able  to  add 
another.      The  cases  are  as  follows : 

Case  6.   (Fragne^^) — Gonorrhoea — Conjunctivitis — Arthritis — Second   Gonor- 
rhoea, Monolateral  Metastatic   Conjunctivitis. 

Victor  V ,  aged  36,  a  "  rheumatic,"  with  plaques  of  eczema  breaking 

out  on  the  legs.  Thirty  months  ago  a  blennorrhoea  and  conjunctivitis  of 
uncertain  duration.  Since  six  months  pain  and  swelling  of  the  left  elbow 
and  lately  pains  in  the  left  knee.  Gonorrhoea  for  one  month  and  since  some 
days  swelling  of  the  conjunctiva  of  the  left  eye.  This  showed  moderate 
redness  of  the  conjunctiva  bulbi  and  oedema  downwards  and  outwards;  but 
no  pain  or  secretion.  Observation  interrupted  by  non-reappearance  of  the 
patient. 

Case    7.    (Thorneri*9) — Gonorrhoea — Polyarthritis — Monolateral — Conjuncti- 
vitis. 

A  waiter,  aged  32,  had  a  hard  chancre  in  1896;  and  received  treatment 
for  the  same  at  intervals  during  1897-98.  He  was  infected  with  gonorrhoea 
in  1900,  and  about  July  nth,  1903,  he  again  noticed  a  discharge  from  the 
urethra;  but  whether  this  was  the  result  of  a  fresh  infection  or  a  flaring  up 
of  the  old  inflammation  is  not  stated.  Nine  days  later  a  polyarthritis  made 
its  appearance;  and  to  this  was  added  at  a  further  interval  of  ten  days  an 
inflammation  of  the  right  eye. 

The  patient  was  a  well-nourished  man,  with  a  profuse  urethral  discharge, 
which  contained  numerous  gonococci.  There  was  a  gonorrhoeal  arthritis 
affecting  four  joints.  The  left  eye  was  normal;  but  on  the  right  side  there 
was  great  injection  of  both  the  bulbar  and  palpebral  conjunctiva  with  mod- 
erate swelling  of  the  latter  portion  of  the  mucous  membrane.  The  injection 
occupied  especially  the  periphery  of  the  globe,  leaving  a  zone  around  the 
cornea,  about  three  mm.  broad,  almost  entirely  clear.  The  secretion,  aquo- 
mucoid  in  character,  contained  no  gonococci;  the  cornea  was  intact;  and  the 
interior  of  the  eye  normal. 

The  conjunctivitis  began  to  mend  about  the  fourth  day;  and  had  entirely 
subsided  at  the  end  of  a  week.  The  urethritis  disappeared  about  three 
weeks  after  the  ocular  trouble;  but  the  rheumatism  persisted  for  a  few 
months. 

Case  8.  (Author's) — Gonorrhoea — Monolateral,   Metastatic   Conjunctivitis. 

A  young  man,  aged  23,  the  subject  of  a  gonorrhoea  of  five  months' 
standing,  was  referred  to  me  by  Doctor  J.  G.  McCarthy,  on  November  25th, 
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1901,  for  an  ocular  inflammation  which  had  existed  for  six  days.  I  found 
on  examining  the  right  eye,  slight  oedema  of  the  lid,  very  marked  congestion 
of  the  conjunctival  vessels,  and  slight  chemosis.  The  inflammation  was 
more  pronounced  below  than  above,  and  was  especially  severe  in  the  vicinity 
of  the  caruncle  and  plica  semilunaris  which  were  swollen  and  greatly 
reddened.  There  was  no  involvement  of  the  anterior  conjunctival  vessels, 
and  the  cornea  and  iris  were  perfectly  intact.  The  patient  complained  of 
itchiness  and  of  a  moderate  amount  of  pain.  Cover  slip  preparations  of 
the  discharge,  which  was  very  scanty,  contained  no  gonococci;  and  inocu- 
lated tubes  of  specially-prepared  agar  and  blood-serum  were  likewise  nega- 
tive. The  left  eye,  which  was  bandaged  as  a  precautionary  measure,  never 
became  involved;  and  at  the  end  of  three  days,  during  which  a  two  percent. 
solution  of  nitrate  of  silver  was  applied  once  every  twenty-four  hours,  the 
right  eye  was  practically  well  and  the  patient  was  discharged. 

Ocular  Appearances. — The  literature  affords  thirty-two  cases  in 
which  the  character  of  the  injection  is  fully  enough  described  to 
enable  one  to  more  or  less  clearly  appreciate  the  conditions  present. 
In  twenty-six  of  the  thirty-two  cases  both  the  ocular  and  the  bulbar 
conjunctiva  were  involved  apparently  as  in  any  acute  catarrhal 
inflammation.  Occasionally  the  injection  was  largely  or  entirely 
confined  to  the  palpebral  conjunctiva  (Haltenhoff,^**  NobeP°)  ;  or  to 
the  bulbar  conjunctiva  (Fragne,®^  Rlickert,^*'  Trousseau")  ;  or  to  the 
fornix  (Sym^°-)  ;  and  not  uncommonly  the  palpebral  conjunctiva  of 
the  upper  lid  was  entirely  spared  or  less  affected  than  that  of  the 
lower  (Fragne,^^  Liebrecht/^  Lichenstern,"''  Trousseau"). 

In  a  few  cases  deep-seated  congestion  was  observed  in  addition 
to  congestion  of  the  vessels  of  the  posterior  conjunctival  system. 
Morax*^  notes  in  two  of  his  cases  "  a  very  active  congestion  of  the 
bulbar  as  well  as  the  palpebral  conjunctiva  which  is  at  the  same 
time  both  superficial  and  deep-seated";  and  in  a  third  case  describes 
"  a  deep-seated  and  superficial  congestion  of  the  conjunctiva  bulbi 
of  both  eyes  as  in  scleritis;  not  uniform  but  more  marked  at  cer- 
tain points,  and  without  chemosis."  In  two  cases  cited  by 
Scheffels"*  the  coloration  was  of  a  peculiar  rose-red,  deep-seated 
character,  and  was  especially  marked  in  the  conjunctiva  bulbi ; 
while,  finally,  Liebrecht^^  noted  marked  ciliary  congestion  in  addi- 
tion to  pronounced  swelling  of  the  conjunctiva  of  both  sides. 

CEdema  of  the  conjunctiva,  often  expressing  itself  as  chemosis 
of  the  bulbar  portion,  is  present  in  nearly  fifty  per  cent,  of  the  cases; 
but  in  three  instances  only  (Haltenhoff,'''  Thorner^")  was  there 
any  reference  to  a  sand-like  character  or  papillary  enlargement  in 
the  mucous  membrane.  Swelling  of  the  lids,  accompanied  at  times 
by  reddening,  is  present  in  about  ten  per  cent,  of  the  cases.       It  is- 
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almost  invariably  slight.  Only  in  Boquin's*'  case,  one  in  which 
the  disease  ran  its  course  as  a  pure  inflammation  of  the  conjunctiva, 
was  the  swelling  "  very"  marked. 

After  carefully  weighing  the  facts  above  enumerated  one  gets 
the  impression  that  the  clinical  picture  in  metastatic  conjunctivitis 
differs  little  if  at  all  from  that  of  any  catarrhal  inflammation  of  the 
conjunctiva.  There  is  certainly  nothing  so  special  about  the  con- 
dition that  one  could  say,  as  certain  of  the  French  writers  have 
claimed,  that  the  individual  with  the  conjunctivitis  was  suffering 
also  from  a  specific  urethritis.  ThornerV"  statement  that  "  pecu- 
liar and  even  characteristic  for  this  form  of  inflammation  is  the 
pronounced  reddening  in  the  periphery  of  the  conjunctiva  bulbi 
while  the  parts  bordering  on  the  cornea  maintain  an  almost  normal 
appearance"  is  beside  the  mark.  This  is  only  a  description  of  con- 
gestion of  the  posterior  conjunctival  system  of  vessels  as  one  would 
expect  to  find  it  in  any  mild  inflammation  of  the  conjunctiva.  Nor 
can  the  writer  agree  with  Kurka^^*  in  placing  "  deep  episcleral  con- 
gestion" among  the  characteristic  features  of  the  disease.  In  a 
series  of  forty-six  cases  it  was  present  in  only  six  instances ;  and  in 
some  of  these  it  may  have  been  merely  expressive  of  a  developing 
inflammation  of  the  deeper  structures.  Thus,  for  instance,  in 
Liebrecht's"  case  iritis  appeared  on  the  fifth  day  of  the  disease; 
and  in  one  of  Scheflfel's^^*  patients  the  trouble  went  on  to  a  chorio- 
retinitis. The  condition,  however,  was  present  in  three  of  Morax's^* 
cases  which  ran  their  course  without  any  involvement  of  the  struc- 
tures of  the  interior  of  the  globe ;  but  it  would  perhaps  be  better  to 
regard  these  as  aberrant  types  or  classify  them  as  instances  of 
sclero-conjunctivitis.  The  writer  observed  a  case  of  this  character 
some  years  ago;  and  believes  that  in  time  a  sufficient  number  of 
cases  will  collect  to  form  a  sub-group  by  themselves.  (See  also 
scleritis,  page  58.) 

Amount  and  Character  of  the  Secretion. — In  nineteen  out  of 
twenty-eight  cases  the  discharge  was  slight;  in  four  moderate  only; 
and  in  five  considerable  in  amount.  As  regards  its  character  in  a 
series  of  twenty-four  cases  it  was : 

Watery  ( ?  Serous)   in  i  case 

Sero-mucous    in  4  cases 

Mucoid   (including  catarrhal)    in  9  " 

Muco-purulent    in  8 

Purulent    in  2  " 

24  cases 
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The  opinions  of  former  writers  in  regard  to  the  scantiness  of 
the  discharge  in  metastatic  conjunctivitis  are  substantiated  by  the 
facts;  and  with  the  secretion  of  a  mucoid  character  in  eighty-seven 
per  cent,  of  the  cases,  one  must  surely  place  the  condition  among 
the  catarrhal  inflammations  of  the  conjunctiva. 

Subjective  Symptoms. — When  one  comes  to  analyze  the  sub- 
jective symptoms  one  finds  that  the  resulting  data  arc  at  variance 
with  the  statements  of  former  writers,  particularly  of  the  French 
school.  In  an  analysis  of  twenty-three  cases  in  which  the  point  is 
noted,  the  writer  finds  only  one  case  in  which  the  subjective  symp- 
toms were  entirely  absent.  Of  the  remaining  twenty-two  cases, 
the  subjective  symptoms,  which  consisted  of  burning,  pricking, 
smarting,  a  feeling  of  grittiness,  lacrimation,  and  photophobia,  were 
slight  or  mild  in  thirteen  cases,  and  marked  or  severe  in  nine  cases. 
With  these  facts  before  one  it  is  impossible  to  say  that  the  subject- 
ive symptoms  are,  as  Fournier"  ^s  ^^d  his  followers,  Lipski^*  and 
Fragne,^^  have  stated  them  to  be,  characteristically  mild  in  com- 
•  -parison  with  the  severity  of  the  objective  signs.  Indeed, 
in  some  of  the  cases  in  which  the  objective  appearances 
were  least  pronounced,  the  patients  suffered  most.  On 
the  other  hand,  while  one  cannot  go  so  far  as  to  say 
with  Kurka^^^  that  the  reflex  symptoms  stand  in  the  fore- 
ground of  the  clinical  picture,  one  must  admit  that  he  is  nearer 
the  truth  than  the  French  writers.  Frankly,  the  figures  are  too 
few  to  justify  any  hard  -and  fast  conclusions;  but  it  would  not  per- 
haps be  far  astray  to  say  that  the  subjective  symptoms  of  metastatic 
conjunctivitis  are  much  the  same  as  those  of  the  group  of  inflam- 
mations of  the  conjunctiva  to  which  it  belongs ;  or,  if  anything, 
somewhat  more  severe. 

Course,  Termination,  and  Complications. — Gonorrhoea!  metas- 
tatic conjunctivitis  runs  its  course  as  a  pure  inflammation  of  the 
conjunctiva  in  only  about  sixty-five  per  cent,  of  the  cases;  in  the 
remaining  thirty-five  per  cent,  it  becomes  complicated  by  affections 
in  other  coats  of  the  eye,  some  of  which  at  least  are  also  of  the 
nature  of  metastatic  inflammations.  These  latter  when  situated  in 
the  deeper  structures  of  the  globe  constitute  a  clinical  feature  which 
ought  to  suggest  the  special  character  of  the  conjunctivitis  as  they 
are  present  in  no  other  inflammation  of  the  conjunctiva.  As  one 
would  expect,  the  complications  which  involve  the  cornea  are  the 
most  numerous  ;  but,  since  these  are  liable  to  occur  in  any  conjuncti- 
vitis, there  is  nothing  necessarily  striking  in  their  appearance  in  the 
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metastatic  variety.  Nevertheless,  as  pointed  out  elsewhere 
(p.  56),  the  keratitis,  which,  whatever  its  mode  of  origin,  accom- 
panies systemic  gonorrhoea  and  often  stands  in  close  relationship  to 
the  conjunctival  inflammation,  seems  commonly  to  conform  to  a 
well-defined  picture. 

The  manner  in  which  the  complications  appear,  as  well  as  the 
time  of  their  occurrence  and  their  character,  is  very  irregular.  Both 
eyes  may  be  affected  at  the  same  time  and  by  the  same  condition,  as 
in  the  cases  of  Legrand,"^  and  Van  Moll,"^  where  both  sides  were 
simultaneously  affected  by  a  more  or  less  symmetrical  keratitis.  On 
the  other  hand,  the  conjunctivitis  may  complete  its  course  uncom- 
plicated in  one  eye,  and  pass  into  some  other  condition  in  the  other. 
This  happened  in  Liebrecht's^^  case  where  the  left  eye,  remaining 
normal,  the  right  eye  was  suddenly  affected  on  the  fifth  day  by  an 
iritis  which  later  developed  into  a  kerato-conjunctivitis  ;  in 
Lichtenstern's^"^  case  where  the  left  eye  developed  an  irido-keratitis, 
the  right  remaining  quiet;  and  in  Riickert's*'*'  case  where  only  right- 
sided  irido-cyclitis  made  its  appearance.  As  a  third  variation  one 
eye  may  develop  one  condition,  and  the  other  another,  as  in  the 
case  of  Froidbise,^^  where  the  conjunctivitis  was  followed 
almost  immediately  upon  its  subsidence  by  kerato-iritis  in  the  left 
eye  and  a  keratitis  only  in  the  right.  There  are  not  enough  data 
at  hand  to  speak  positively,  but  it  would  appear  from  the  available 
figures  that  the  complications  are  as  often  symmetrical  as  uni- 
lateral in  their  appearance.  The  time  of  the  appearance  of  the 
complications  varies  from  "  almost  immediately"  to  six  weeks,  with 
an  average  of  two  weeks  for  nine  cases  in  which  the  period  is  stated. 
As  regards  their  character,  the  following  conditions  are  noted  in  a 
series  of  twenty  cases : 

Keratitis    5  Times 

Kerato-conjunctivitis   i  Time 

Kerato-iritis    7  Times 

Kerato-irido-cyclitis    i  Time 

Herpes  Corneas  

Iritis    

Iritis  with  glaucoma 

Irido-cyclitis    

Scleritis    

Uveitis    
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Relapses. — Relapses  in  metastatic  conjunctivitis  do  occur. 
They  are  noted  by  Basset,"^®  Becker,"^  and  Thorner."®  In  two  of 
these  cases  the  return  was  symmetrical ;  in  one  (Thorner)  unilateral. 
More  often  one  gets  a  relapse  of  the  conjunctivitis  in  association 
with  some  other  condition  as,  for  instance,  keratitis  (Liebrecht,^^ 
Legrand,"^  Sym,"^  Vanderstraeten,^^  Paul"^)  or  chorio-retinitis 
(Scheflfels^^*).  I  have  not  been  able  to  find  any  case  in  the  litera- 
ture marked  by  migrations  from  one  eye  to  the  other,  as  described 
by  Fragne."^ 

Duration. — The  duration  of  the  cases  which  run  a  pure  course 
varies  from  five  days  (Gielen,^°^  Haab,^^  Liebrecht")  to  forty-six 
days  (Fragne^^).  The  average  duration  of  twenty-nine  cases 
was  approximately  two  weeks.  The  different  periods,  tabulated,  are 
as  follows: 

5-10  days  (inclusive) 16  cases 


11-15 
16-20 
21-25 
26-30 
38 
56 


Diagnosis. — The  diagnosis  has  to  be  made  between  acute  ca- 
tarrhal conjunctivitis  on  the  one  hand,  and  contagious  gonorrhceal 
conjunctivitis  on  the  other.  A  microscopical  examination  by  methods 
which  are  too  well  known  to  require  description  here,  in  revealing 
an  entire  absence  of  gonococci  and  of  the  bacterial  excitors 
of  catarrhal  inflamxmation  of  the  conjunctiva  would  readily  differen- 
tiate metastatic  conjunctivitis  from  these  conditions.  The 
problem  in  regard  to  contagious  ophthalmia  might  be  difficult  if 
one  found  as  Morax,«i  Knapp,"«  Van  Moll,"^  Sym"^  (?), 
Burchardt^^  and  Kurka"^  have  done,  gonococci  in  the  secretion  of 
of  the  metastatic  inflammation;  and  the  cases  were,  as  rarely  hap- 
pens, unilateral  in  character.  Here  the  scarcity  of  the  organisms, 
the  mildness  of  the  subjective  and  objective  symptoms,  the  absence 
of  any  history  of  gonorrhceal  material  having  come  in  contact  with 
the  eye,  and  the  presence  of  other  manifestations  of  systemic 
gonorrhoea  would  excite  suspicion ;  and  time  would  soon  reveal  the 
true  nature  of  the  case  if  it  were  really  one  of  contagious  conjunc- 
tivitis. 
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Prognosis. — The  prognosis  in  pure  cases  of  metastatic  con- 
junctivitis is  entirely  good ;  but  one  must  be  guarded  in  view  of  the 
frequency  with  which,  as  previously  pointed  out,  the  condition  is 
complicated  by  inflammations  in  other  coats  of  the  eye. 

Treatment. — The  treatment  is  of  the  mildest  character.  Simple 
bathings  of  boracic  acid  with  the  daily  application  of  a  mild  solu- 
tion of  nitrate  of  silver  where  the  secretion  is  at  all  marked,  or,  in 
the  absence  of  secretion,  simple  cleansing  drops  of  boracic  acid  and 
biborate  of  soda  are  sufficient.  In  unilateral  cases  the  other  eye 
will,  as  a  matter  of  routine,  be  protected  until  the  true  nature  of  the 
inflammation  is  apparent.    (See  also  p.  22.) 

B.— PHLYCTENULAR  CONJUNCTIVITIS. 

In  two  cases  observed  by  Kipp'*  phlyctenules  appeared  in  the 
course  of  ocular  inflammations  which  were  thought  to  be  of  gonor- 
rhoea! origin.  Their  occurrence  may  have  been  merely  a  coinci- 
dence; but  it  is  worthy  of  special  note,  in  view  of  the  frequency 
with  which,  as  pointed  out  elsewhere,  keratitis  of  a  superficial  char- 
acter occurs  in  these  conditions.  Brief  extracts  of  Kipp's  cases, 
which  are  fully  reported  in  the  section  on  inflammation  of  the 
uveal  tract,  are  as  follows : 

Case  9.— Two  and  a  half  months  after  the  entire  subsidence  of  the  con- 
gestion in  a  case  of  exudative  gonorrhoea!  iritis  there  was  a  recurrence  of 
pain  with  injection  of  the  vessels  near  the  other  margin  of  the  cornea 
caused  by  the  development  of  a  phlyctenule  in  the  limbus  which,  however, 
speedily  disappeared. 

Case  10. — Four  months  after  the  subsidence  of  the  pericorneal  conges- 
tion in  a  case  of  double-sided  iridochoroiditis,  with  which  was  associated  a 
certain  amount  of  mucous  secretion  from  the  conjunctiva,  K.  noted  fresh 
ciliary  congestion  and  a  few  phlyctenules  on  the  margin  of  the  cornea  of 
both  eyes.  These,  however,  disappeared  under  dustings  of  calomel  in  a 
few  days. 


IV.-AFFECTIONS  OF  THE  CORNEA. 


Although  isolated  cases  of  keratitis  have  been  described  in  as- 
sociation with  systemic  gonorrhoea  the  metastatic  affections  of  the 
cornea  of  gonorrhoeal  origin  have  never  been  treated  in  a  general 
way.  Even  yet  an  attempt  in  this  direction  may  be  prem- 
ature, because  the  material  available  for  study  is  small  in 
amount  and  rests  entirely  on  clinical  evidence  which  is 
often  of  a  superficial  character.  The  writer  fully  realizes 
that  to  build  up  a  subject  of  this  nature  at  this  time 
without  bacteriological  data  is  comparable  to  building  a  house 
upon  the  sands:  nevertheless  the  present  effort  may  be  of  value  in 
presenting  what  has  been  already  noted  in  this  direction,  in  clearing 
the  ground,  and  in  drawing  attention  to  clinical  possibilities  which 
have  not  as  yet  found  general  recognition. 

In  his  recent  excellent  work  Axenfeld|  points  out  that  it  is  im- 
possible for  the  pus-producing  organisms  to  settle  in  a  part  of  the 
transparent  tissue  of  the  cornea  which  is  entirely  separated  from 
the  margin  and  there  set  up  an  isolated  abscess ;  because  these  germs 
do  not  lead  to  abscess  formation  at  some  distance  after  spreading  in 
the  avascular  tissue,  but  immediately  act  as  excitants  at  the  point 
where  they  leave  the  vessel  wall.  This  reasoning  while  sound  does 
not,  however,  necessarily  bar  the  possibility  of  gonorrhoeal  metas- 
tases. It  has  been  proven  of  late  years  that  the  gonococcus  gains 
entrance  to  the  body,  largely  if  not  chiefly,  through  being  carried 
into  the  general  circulation  by  the  attacking  leucocytes;  and  that 
with  the  death  of  the  white  cells  in  distant  parts  of  the  body  the 
germs  are  set  free  to  produce  local  changes.  As  the  leucocytes  are 
free  to  enter  the  lymph  spaces  of  the  cornea,  gonorrhoeal  metastases 
of  this  structure  cannot  at  least  be  regarded  as  an  impossibility. 
To  the  bacteriologist,  who  has  so  far  done  nothing  in  this  direction, 
the  metastatic  affections  of  the  cornea  of  gonorrhoeal  origin  offer  a 
promising  field  for  development.  The  difficulties  are  great  and  per- 
haps not  as  yet  entirely  surmountable ;  but  a  few  exact  investiga- 
tions in  cases  of  this  nature  would  be  of  the  greatest  interest  and 
scientific  value. 
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A  thorough  search  of  the  Hterature  yields  28  cases'''  in  which  a 
keratitis  existed  in  association  with  other  manifestations  of  systemic 
gonorrhoea.  A  few  of  these  are  of  little  value ;  but,  as  they  occupy 
little  additional  space,  the  whole  series  is  given  in  chronological 
order  below,  the  better  to  obtain  a  complete  idea  of  the  work  done 
in  this  field. 

One  has  to  decide  at  the  onset  in  these  cases,  first,  whether  the 
corneal  complications  were  really  symptomatic  of  a  systemic  gonor- 
rhoea, or  merely  instances  of  a  keratitis  accidentally  occurring  in  the 
course  of  a  gonorrhceal  rheumatism ;  and,  in  the  second  place,  grant- 
ing that  the  corneal  affections  were  part  of  a  generalized  infection, 
if  they  were  true  metastases  or  merely  secondary  inflammations 
resulting  from  a  pre-existing  metastatic  conjunctivitis.  The  decis- 
ion in  regard  to  the  first  point  seems  clear.  As  a  rule  throughout 
the  whole  series  the  relationship  of  the  corneal  to  the  other  general 
disturbances  is  so  close  that  one  is  forced  to  believe  that,  whether 
directly  or  indirectly  produced,  keratitis  occasionally  occurs  as  an 
accompaniment  of  systemic  gonorrhceal  infection ;  but  the  determin- 
ation of  the  second  question  is  not  so  simple.  As  stated  above,  the 
whole  evidence  for  these  cases  is  of  a  clinical  nature,  and  one  can 
therefore  make  only  general  inferences  in  regard  to  their  mode  of 
origin.  It  will,  however,  be  probably  admitted  that,  generally 
speaking,  an  absence  of  any  previous  conjunctivitis,  multiple  foci, 
a  central  situation,  a  symmetrical  arrangement,  and  a  simultaneous 
onset  or  close  association  of  the  keratitis  with  other  ocular  or  gen- 
eral manifestations  of  systemic  infection  speak  for  a  primary  origin ; 
while  a  history  of  a  preceding  conjunctivitis,  a  single  focus,  a  mar- 
ginal situation,  and  an  asymmetrical  (monocular)  arrangement,  and 
an  absence  of  other  general  manifestations  are  in  favor  of  a  second- 
ary inflammation  of  the  cornea.  It  is  not  necessary  that  all  these 
characters  be  present  before  we  can  decide  that  a  case  is  metastatic. 


*The  case  of  Lichtenstern,^''^  which  makes  twenty-nine,  was  overlooked 
in  the  working  up  of  this  section;  but  the  figures  given  are  not  essentially 
altered  by  its  omission.  The  case  was  that  of  a  male,  aged  nineteen,  who 
developed  a  double-sided,  metastatic  conjunctivitis  seventeen  to  eighteen 
days  after  the  acquisition  of  a  specific  urethritis.  Gonococci  were  found  in 
the  urethra,  but  not  in  the  conjunctival  discharge;  and  blood  cultures  were 
negative.  The  conjunctival  inflammation  on  the  right  side  subsided  without 
any  complication;  but  in  the  left  eye  a  hypersemia  of  the  iris,  going  on  to 
actual  inflammation  of  this  structure,  developed  slightly  in  advance  of  an 
arthritis,  and  was  associated  in  about  ten  days  with  a  moderately-large,  cir- 
cumscribed infiltration  in  the  centre  of  the  cornea.  The  keratitis  was  verj' 
probably  an  expression  of  the  systemic  infection,  but  is  not  fully  enough 
described  to  admit  of  exact  classification.  It  entirely  disappeared  in  thirty- 
eight  days.  See  also  the  doubtful  case  of  Eliasberg.^^a  and  the  recent  case 
of  Carroll."« 
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Our  determination  must  be  based  upon  the  sum  of  the  conditions 
found.  Thus,  for  example,  the  bilateral  nature  of  a  keratitis  might 
be  due  to  coincident  infection  of  both  eyes;  but,  in  general,  the 
greater  probability  lies  in  favor  of  metastasis.  Conversely,  one  eye 
only  being  affected  is  by  no  means  proof  positive  of  the  non-metas- 
tatic  nature  of  the  affection.  We  have  abundant  examples  in  other 
diseases  where  metastases  may  involve  one  only  of  a  pair  of  organs. 
In  pyaemia,  for  instance,  we  may  encounter  multiple  minute  ab- 
scesses in  one  kidney  and  none  in  the  other.  Briefly  stated  then,  an 
asymmetrical  arrangement  by  no  means  militates  against  the  theory 
of  systemic  infection,  while  the  contrary  heightens  its  probability. 
At  any  rate,  working  from  these  premises  I  have  tried  to  form  an 
idea  of  the  probable  nature  of  the  inflammation  in  every  case  found 
in  the  literature,  and  to  succinctly  state  this  at  the  end  of  each 
report  as  follows : 

Case  II.  (Lawrence^) — Gonorrhoea — Rheumatism — Iritis  or  Episcleritis — 
Keratitis. 

Mr.  F.  had  a  mild  attack  of  gonorrhoea  (his  second)  at  the  age  of  29. 
It  was  followed  after  seven  weeks  by  rheumatism  of  the  feet  and  hip  and 
by  an  inflammation  which  was  of  the  nature  of  an  iritis  or  episcleritis.  In 
four  days  the  eyes  regained  an  almost  normal  appearance.  Six  weeks  later 
they  were  free  from  pain,  but  weak  when  the  inflammation  returned.  There 
was  ciliary  congestion  on  both  sides  and  a  small  white  speck  near  the  centre 
of  the  left  cornea.  There  was  considerable  pain,  profuse  lacrimation,,  and 
dimness  of  vision  particularly  on  the  left  side.  Nine  days  later  the  eyes 
were  quite  well  and  the  patienit  returned  to  his  occupation  at  the  end  of  a 
month. 

Though  the  meagre  details  of  this  case  render  it  of  little  value 
it  is  rather  clear  that  the  keratitis  followed  in  the  train  of  an  ocular 
disturbance  which  was  apparently  produced  by  systemic  gonor- 
rhoea! infection. 

Case  12.  (Brandesi2) — Repeated  Gonorrhoeas — Facial  Paralysis — Rheumat- 
ism— Recurrence  of  Urethral  Discharge  without  Fresh  Infection — 
Ophthalmia  and  Rheumatism — Kerato-Iritis. 

From  1838-1840  the  patient  had  three  attacks  of  gonorrhoea,  the  last 
being  followed  by  facial  paralysis  after  exposure  to  cold.  In  1841,  a  fourth 
gonorrhoea  was  complicated  in  eight  days  by  rheumatism  which  recurred  in 
1842,  15  days  after  the  commencement  of  a  urethral  discharge  not  due  to 
fresh  infection.  1844,  discharge,  followed  by  slight  ophthalmia  and  arthritis; 
1845,  discharge  and  rheumatism;  1846,  discharge,  after  an  excess,  with  ocular 
inflammation  and  arthritis;  1847,  attacked  in  the  same  manner;  but  the 
ocular  inflammation  was  not  on  this,  as  on  the  first  occasions,  a  simple  con- 
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junctivitis.  Injected  vessels  extended  from  the  margin  of  the  cornea  which 
became  slightly  opaque  and  infiltrated.  There  was  a  tiny  spot  in  its  inferior 
portion  and  the  iris  was  also  a  little  affected. 

One  had  to  do  here  with  a  monolateral,  marginal  ulcer  the 
nature  of  which  is  altogether  doubtful. 

Case  13.  (Legrand^^o) — Gonorrhea — Metastatic  Conjunctivitis — Polyarthritis 
— Relapse  of  Conjunctivitis — Keratitis. 

A  man,  aged  22,  of  habitual  good  health,  was  attacked  about  fifteen  days 
after  acquiring  a  gonorrhoea  by  an  inflammation  of  the  conjunctiva  which 
simultaneously  affected  both  eyes.  At  the  end  of  about  two  weeks  when, 
notwithstanding  an  intervening  outbreak  of  polyarthritis,  the  injection  of 
the  mucous  membrane  had  practically  disappeared,  a  relapse  of  the  conjunc- 
tivitis occurred.  The  inflammation  affected  especially  the  right  eye  and 
was  followed  in  six  days  by  a  double-sided  keratitis.  The  corneae  were 
lustreless  and  showed  very  slight  ulceration  when  viewed  from  the  side. 
There  was  pericorneal  congestion  and  very  marked  photophobia  and 
blepharospasm.  The  corneae  re-acquired  their  lustre  in  three  days,  and  at 
the  end  of  a  month  all  signs  of  the  ocular  inflammation  had  disappeared. 

An  example  of  a  relapse  in  metastatic  conjunctivitis.  The 
origin  of  the  keratitis  is  doubtful  as  one  had  here  a  preceding  con- 
junctivitis to  speak  for  a  local  contamination  and  a  symmetrical 
arrangement  for  metastasis.  That  the  keratitis  was  here  a  part  of 
the  systemic  trouble  and  not  an  accidental  infection  is  scarcely  to 
be  doubted. 

Case  14.  (Hutchinson2») — Several  Attacks  of  Gonorrhoea,  followed  by 
Liability  to  Severe  Facial  Rheumatism,  and  to  Relapsing  Balanitis  in 
Association  with  Rheumatism — Recurrent  Iritis  of  Both  Eyes,  with 
Secondary  Cataract  of  One — Corneal  Ulceration  with  Disorganization 
of  the  Cataractous  Eye  and  Almost  Complete  Blindness  of  the  Other. 

Joseph  K.,  aged  35,  with  a  doubtful  history  of  remote  syphilis,  had 
gonorrhooea  on  several  occasions  and  rheumatism  for  the  first  time 
after  one  of  these  attacks.  Following  the  first  seizure  he  had  had  many 
attacks  of  rheumatism,  often  being  laid  up  for  two  or  three  months  at  a 
time.  It  affected  the  muscles  and  his  joints  did  not  swell.  On  several 
occasions  he  had  attacks  of  profuse  balanitis  and  his  impression  was  that 
they  came  on  spontaneously  in  association  with  his  rheumatism. 

He  was  first  sent  to  Mr.  Hutchinson  in  the  spring  of  1870  on  account 
of  iritis  of  both  eyes.  He  was  also  suffering  severely  from  rheumatism 
and  there  was  a  cataract  in  the  right  eye  which  had  been  forming  for 
several  months  before  the  pain  and  inflammation  set  in.  He  was  seen 
again  in  March,  1871,  for  a  relapse  of  iritis  in  the  left  eye  and  a  perforated 
cornea  in  the  right.  His  right  eye  had  been  inflamed  for  three  months  and 
his  left  for  six  weeks  on  this  occasion.       He  had  had  rheumatism  with  this 
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attack  of  iritis;  and  at  this  time,  as  well  as  on  his  first  visit  a  year  earlier, 
he  had  profuse  balanitis.  The  iritis  in  the  left  eye  became  worse;  the 
whole  iris  grew  muddy,  and  the  pupil  obscured;  there  were  no  nodules  of 
lymph  and  the  whole  attack  was  not  accompanied  by  much  pain.  The 
right  eye  was  quite  lost,  when  he  came  for  the  second  time;  its  tension 
diminished,  iris  in  contact  with  cornea,  anterior  chamber  leaking  through  a 
fistula  left  by  the  perforating  ulcer,  and  the  eye  a  possible  source  of  irrita- 
tion to  its  fellow.  The  iritis  continued  in  a  slow  chronic  form,  and  the 
artificial  pupil  became  almost  gradually  blocked,  so  that  three  weeks  later 
another  iridectomy  was  made.  Vision  remained  about  as  before  the  opera- 
tions, and  was  extremely  defective.  There  was  never  any  increase  of 
tension. 

The  right  eye,  which  was  quite  disorganized,  was  excised.  The  choroid 
was  widely  separated  from  the  sclerotic  and  the  retina  from  the  choroid. 
The  spaces  between  these  tunics  were  filled  by  bloody  fluid,  and  there  was 
much  cholesterine  lying  loose  on  the  choroid.  The  epithelium  of  the 
choroid  was  disturbed  in  places  and  accumulated  into  dense  heaps  of  black. 
The  lens  was  opaque. 

In  this  case  a  keratitis  leading  to  perforation  developed  six 
weeks  before  rheumatism,  left-sided  iritis,  and  balanitis  broke  out ; 
but  whether  the  corneal  condition  was  the  first  outbreak  of  a  new 
systemic  infection  or  occurred  quite  independently  of  the  other 
manifestations  it  is  impossible  to  say.  It  is  certainly  not  to  be  re- 
garded as  secondary  as  there  was  no  conjunctivitis  immediately 
preceding. 

Case    15.    (Kipp3«)  —  Gonorrhoea  —  Arthritis  —  Conjunctivitis  —  Suppurative 
Keratitis — Iridochoroiditis. 

Two  months  after  the  subsidence  of  a  right-sided  conjunctivitis,  possibly 
metastatic  in  character,  there  developed  a  small  ulcer  of  the  cornea  which 
healed  rapidly  under  treatment.  The  same  eye  was  affected  some  fourteen 
weeks  later  by  an  iridochoroiditis. 

This  case  is  more  fully  reported  in  the  section  on  plastic  as  one 
of  metastatic  iridochoroiditis.  The  details  concerning  the  cornea 
are  too  few  to  make  the  report  of  any  value  in  this  section. 

Case    16.    (Hirschberg    and    Krause*<») — Gonorrhoea — Inflammation    of    the 
Conjunctiva — Keratitis. 

A  forty-four  year  old  laborer  had  had  ten  years  previously  a  gonorrhoea 
followed  by  an  ocular  inflammation  which  ran  a  course  similar  to  the  one 
described,  but  milder.  The  gonorrhoea  returned  May  19th,  1881,  and  was 
again  followed  by  an  afifection  of  the  eyes.  The  lids  were  swollen  and 
reddened,  but  could  be  spontaneously  opened.  There  was  moderate 
chemosis  and  intense  redness  of  the  palpebral  conjunctiva  and  fornix  with 
moderate  swelling  of  the  same.       The  discharge  at  first  profuse  was  slight 
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in  amount  at  the  time  of  examination.  The  bacteriological  examination 
was  negative.  At  the  end  of  sixteen  days,  when  the  conjunctival  inflam- 
•mation  was  almost  allayed,  a  slight  marginal  infiltration  of  the  cornea 
occurred.  A  second,  small  infiltration  appeared  about  two  weeks  later,  but 
rapidly  healed. 

Though  the  conjunctivitis  in  this  case  followed  close  upon  a 
fresh  urethral  infection  its  metastatic  nature  is  rendered  somewhat 
doubtful  in  a  clinical  way  through  the  absence  of  other  manifesta- 
tions. The  bacteriological  findings  come  too  early  to  exclude  the 
other  organisms  which  were  later  recognized  as  producers  of  con- 
junctivitis. If  one  allows  any  connection  with  systemic  gonorrhoea 
in  this  case  the  two  attacks  of  keratitis  were  probably  secondary 
in  nature  as  the  inflammation  was  preceded  by  a  conjunctivitis  and 
affected  the  margin  of  the  cornea. 

Case     17.     (Haltenhoff    and    Martin*^) — Gonorrhoea — Prostatic    Abscess — 
Pyaemia — Metastatic  Panophthalmitis. 

A  clerk,  aged  24,  previously  treated  for  ciliary  blepharitis,  entered  the 
hospital  November  the  27th,  1879,  with  high  fever,  cough,  thoracic  pain, 
pain  in  the  shoulder  joint,  enlargement  of  the  spleen  and  some  blood  and 
albumen  in  the  urine.  The  disease  had  commenced  with  chilly  sensations 
followed  by  rigors.  On  December  ist,  injection  of  the  left  eye  was  first 
observed  and  some  days  later  double-sided  parotitis.  While  the  symptoms 
of  a  right-sided  pleuro-pneumonia  continued  with  high  fever  and  several 
joints  became  swollen  and  painful,  there  developed  during  the  following 
days  a  progressive  annular  abscess  of  the  cornea  with  hypopion,  slight 
oedema  of  the  lid,  and  severe  iritis  with  pupillary  exudate.  T  +  2.;  V,  only 
hand  movements.  A  diagnosis  of  metastatic  iridochoroiditis  was  made. 
On  December  9th,  the  whole  cornea  was  yellowishly  infiltrated,  and  the 
following  day  endo — and  pericardial  symptoms  were  added.  Consciousness 
was  always  clouded  and  there  was  severe  dyspnoea  and  fever  of  high  grade. 
The  cornea  perforated  downwards  and  the  patient  died  on  the  13th. 

It  was  subsequently  learned  that  the  patient  had  recently  suffered  from 
a  gonorrhoea  and  the  post  mortem  examination  revealed  a  most  extensive 
pyaemia  secondary  to  a  prostatic  abscess  which  had  been  caused  by  the 
gonorrhoea.  No  histological  examination  of  the  eye  was  made  because  of 
its  having  been  lost. 

Here  the  ocular  condition,  which  from  its  obvious  relationship 
to  the  other  pysemic  lesions  was  clearly  metastatic  in  nature,  took 
the  form  of  a  suppurative  keratitis  and  iridochoroiditis  with  second- 
ary glaucoma.  One  is  not  told  if  the  gonococcus  itself  was  respon- 
sible for  the  infection  but,  as  the  pyaemia  did  result  from  a  pros- 
tatic abscess  set  up  by  the  urethritis,  one  must  consider  that  the 
gonorrhcEa  was  primarily  responsible  for  the  metastases  and  that 
the  corneal  affection  was  a  metastatic  keratitis  of  gonorrhoeal  origin. 
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Case      18.      (Colsman*i)—GonorrhcEa— Polyarthritis— Superficial      Keratitis 
with  Hypersemia  of  the  Iris — Relapse  of  Keratitis — Kerato-Iritis. 

The  patient,  aged  38,  when  seen  by  Colsman  was  suffering,  in  addition 
to  an  inflammation  of  several  joints  which  had  come  on  during  the  course 
of  a  gonorrhoea  acquired  six  weeks  previously,  from  an  inflammation  of 
both  eyes  of  several  days  standing. 

On  both  sides,  without  any  involvement  of  the  conjunctiva  but  with 
intense  injection  of  the  episcleral  vessels  and  severe  ciliary  neuralgia,  there 
was  a  peculiar  disease  of  the  corneal  epithelium.  This  was  completely 
wanting  over  moderately  large  parts  of  the  cornea,  while  on  the  other  hand 
this  structure  was  clouded  at  other  spots.  The  substantia  propria  was  not 
materially  altered.  The  iris  was  markedly  hyperaemic  since  it  dilated 
slowly  under  atropine.  Synechiae  were  not  present  and  otherwise  no  mor- 
bid processes  were  observable  in  the  eyes.  The  treatment,  which  consisted 
of  atropine  and  ice  compresses,  produced  a  rapid  subsidence  of  the  pain; 
and  after  some  days  the  cornea  regained  their  normal  appearance.  After 
a  pause  of  scarcely  two  weeks  a  second  attack  of  ocular  inflammation  ap- 
peared; but  this  subsided  more  quickly  than  the  first  under  the  same 
treatment. 

A  third,  more  severe  attack,  which  occurred  at  the  end  of  two  months 
was  reported  to  Colsman  by  Doctor  Stachelhausen.  This  time  the  inflam- 
mation lasted  three  weeks,  was  characterized  by  more  marked  involve- 
ment of  the  iris,  and  led  to  the  formation  of  adhesions  between  the  iris  and 
lens  capsule.  The  inflammatory  manifestations  subsided  first  after  sodium 
salicylate  had  been  regularly  taken  for  four  or  five  days.  Many  years  pre- 
viously Colsman  had  treated  the  same  patient  for  an  ocular  affection  which 
might  have  been  of  a  similar  nature. 

This  was  apparently  a  case  of  vesicular  keratitis,  almost  cer- 
tainly metastatic  in  nature  since  there  was  no  pre-existing  con- 
junctivitis and  the  affection  occurred  symmetrically  and  in  associa- 
tion with  an  outbreak  of  arthritis.  The  third  attack  which  took 
the  form  of  an  iritis  with  synechia-formation  strengthens  this  view. 

Case  19.  (Haltenhoff^o) — Gonorrhoea — Recurrence  of  Urethritis  without 
Fresh  Infection — Metastatic  Conjunctivitis — Arthritis — Vesicular  Kerat- 
itis— Second  Gonorrhoea,  Metastatic  Conjunctivitis,  Lumbago,  Arthritis. 

The  patient,  a  bank  clerk,  aged  26,  consulted  Haltenhofif  on  January 
27th,  1879,  for  a  very  painful  inflammation  of  the  right  eye.  There  was  no 
history  of  previous  rheumatism  or  ocular  affection.  In  1874  the  patient, 
previously  quite  healthy,  acquired  a  gonorrhoea  which  became  chronic  and 
lasted  eighteen  months.  In  1878  he  was  taken  ill  with  a  gastro-enteritis 
which  he  attributed  to  change  of  climate  and  indiscretions  in  diet.  This  was 
soon  followed  by  a  mild  urethritis  with  slight  mucoid  secretion.  Oppor- 
tunity for  coitus  had  not  occurred.  The  patient  was  well  aware  of  the  dan- 
ger of  the  urethral  secretion,  and  denied  the  possibility  of  having  soiled  the 
eyes,  "  since  he  took  pains  never  to  touch  his  sexual  organs  with  uncovered 
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hands."  On  the  second  day  following  the  urethral  manifestation  one  eye, 
and  on  the  third  day  the  other  eye,  became  affected  with  catarrhal  conjunc- 
tivitis with  moderately  profuse  discharge.  On  the  fourth  day  severe  arth- 
ritis broke  out  which  confined  the  patient  to  bed  for  one  month. 

About  two  weeks  after  the  beginning  of  the  ocular  catarrh  new  symp- 
toms were  added  which  the  attending  physican  designated  herpes  of  the 
cornea.  When  Haltenhoff  saw  the  patient  he  had  just  returned  from  his  trip, 
in  consequence  of  which  the  ocular  affection  of  the  right  side  had  grown 
worse.  There  were  found  in  the  cornea  of  this  eye,  which  was  markedly 
injected  and  photophobic,  several  epithelial  vesicles  and  a  pair  of  light-grey 
spots,  evidently  resulting  from  former  vesicles.  There  was  still  scarcely  a 
trace  of  conjunctivitis  present,  no  fever,  and  only  traces  of  clear  mucous 
from  the  urethra.  The  eye  healed  rapidly;  the  arthritis  only  slowly  under 
treatment. 

» In  March,  1882,  the  patient  again  contracted  a  slight  gonorrhoea  which 
was  immediately  followed  by  a  double-sided  conjunctivitis.  The  urethritis 
soon  got  well;  but  the  conjunctiva  became  more  inflamed  and  secreted 
some  muco-pus.  A  lumbago  set  in  and  confined  the  patient  to  bed.  The 
eyes  were  cured  in  two  weeks;  but  an  arthritis,  similar  to  that  of  three  years 
previous,  now  broke  out;  and  from  this  the  patient  did  not  recover  for 
nearly  six  weeks. 

One  had  to  do  here  with  a  vesicular  keratitis;  but  it  is  impossi- 
ble to  say  whether  this  was  of  the  nature  of  a  primary  manifestation 
of  the  scarcely-questionable  systemic  infection  or  of  a  corneal  in- 
flammation secondary  to  the  pre-existing  conjunctivitis. 


Case  20.  (Haslund'^i) — Gonorrhoea,  followed  by  Ocular  Inflammation  and 
Arthritis — Recurrence  of  Urethritis  with  Double-Sided  Conjunctivitis 
and  Arthritis — Relapse  of  Conjunctivitis  with  Keratitis. 

A  tinker,  aged  21,  acquired  a  gonorrhoea  which  was  treated  ambulatorily. 
At  the  same  time  there  was  slight  redness  and  irritation  of  the  right  eye, 
and  swelling  and  sensitiveness  of  the  left  knee  which  disappeared  without 
treatment.  Half  a  year  later  purulent  discharge  again  appeared  from  the 
urethra,  and  this  was  followed  by  a  double-sided  conjunctivitis  and  an  arth- 
ritis of  the  left  knee  in  four  and  two  days  respectively.  The  ocular  condi- 
tion and  the  joint,  which  was  aspirated,  gradually  improved  for  two  weeks, 
when  the  conjunctiva  again  flared  up  and  an  infiltration  appeared  in  the 
right  cornea.  On  the  following  day  a  similar  condition  appeared  in  the  left 
cornea  and  in  both  places  superficial  ulceration  developed.  The  conjunc- 
tivitis disappeared  and  the  corneal  ulcerations  healed  within  a  month  with- 
out leaving  any  opacities  behind. 

Though  a  conjunctivitis  here  preceded  the  superficial  affection 
of  the  cornea  the  symmetrical  character  of  the  latter  speaks  for 
metastasis. 
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Case  21.  (Ruckert60)_Repeated  Attacks  of  Urethritis  and  Ocular  Inflamma- 
tion— Fresh  Relapse  of  Urethritis  and  Cyclitis — Iritis — Iridocyclitis — 
Vesicular  Keratitis  with  Arthritis,  Etc. 

In  Riickert's  case,  after  an  immunity  from  symptoms  of  nearly  two 
months  duration,  there  occurred  without  other  manifestations,  but  with  se- 
vere pain,  first  a  left-sided,  and  four  days  later  a  right-sided  iridocyclitis, 
which  was  marked  by  rapidly-transitory  exudation  into  the  anterior  chamber 
and  by  rich  synechia-formation.  The  last  mentioned  was  accompanied  on 
the  right  side  by  pains  of  the  severest  character,  by  small  herpetic  erup- 
tions on  the  cornea,  and  by  a  slight  affection  of  the  joints  of  the  left  thumb. 

In  this  case,  which  is  fully  reported  on  page  19,  the  absence  of 
any  pre-existing  conjunctivitis  and  the  simultaneous  outbreak  of 
the  iridocyclitis,  herpes  cornese,  and  arthritis  speak  for  a  metastatic 
keratitis. 


Case   22.    (Froidbise55)_Gonorrhoea— Arthritis— Metastatic  Conjunctivitis- 
Relapse  of  Conjunctivitis  with  Kerato-Iritis — Superficial  Keratitis. 

A  soldier  was  admitted  November  i8th,  1884,  Coitus  had  occurred  on 
November  9th.  On  the  14th,  the  left  knee  become  painful  and  swollen; 
on  the  15th,  urethral  discharge  was  noticed;  and  on  the  17th,  redness  of  the 
eyes  appeared. 

Examined  on  the  i8th,  one  found  acute  arthritis  of  the  left  knee.  In- 
tense injection  of  the  conjunctiva  without  papillary  enlargement  and  large 
vessels,  starting  from  the  fornices,  extending  on  to  the  conjunctiva  bulbi. 
No  deep-seated  congestion;  cornea  and  iris  negative.  A  little  mucous  con- 
cretion along  the  margins  of  the  lids.  Urethritis,  with  comparatively  little 
discharge.     Two   days   later  improvement  set  in. 

On  the  26th,  the  eyes,  which  had  resumed  their  normal  aspect,  again 
showed  a  very  marked  conjunctival  hyperaemia;  and  on  the  left  side  there 
was,  in  addition,  slight,  deep-seated,  pericorneal  congestion  with  discolor- 
ization  of  the  iris,  diminution  in  size  of  the  pupil,  and  slowness  in  reaction. 
The  cornea  showed  small  points  of  superficial  desquamation  and  its  infer- 
ior portion  was  clouded.  The  patient  complained  of  dryness  of  the  eyes 
and  of  a  sensation  of  sand  beneath  the  lids.  There  was  photophobia,  but 
no  periorbital  pain  or  purulent  secretion.  On  the  right  side,  where  the 
mjection  was  less  marked  and  the  iris  intact,  the  cornea  showed  on  the  fol- 
lowing day  a  condition  similar  to  that  of  the  left.  By  December  5th,  the 
eyes  had  returned  to  their  normal  condition;  but  towards  the  end  of  the 
month  a  fresh  outbreak  of  superficial  keratitis  occurred.  This,  however, 
promptly  recovered. 

Here,  too,  though  there  was  a  pre-existent  conjunctivitis  the 
symmetrical  and  multiple  character  of  the  keratitis  would  speak  for 
a  systemic  origin. 
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Case  23.  (Friedenberg89) — Gonorrhoea — Arthritis — Iritis — Keratitis. 

In  Friedenberg's  case,  two  weeks  after  the  acquisition  of  a  gonorrhcea 
and  one  week  before  the  outbreak  of  a  spreading  polyarthritis,  the  right 
eye  became  affected  by  a  violent  uveitis  and  keratitis.  The  cornea,  at  first 
steamy  throughout,  became  more  and  more  affected  until  eleven  days  later 
it  was  noted  to  be  "  densely  infiltrated  with  flocculent  yellow  exudation  in 
the  anterior  chamber."  Under  treatment  a  rapid  clarification  of  the  cornea 
preceded  a  more  gradual  resolution  of  the  uveal  inflammation. 

The  concomitant  outbreak  of  the  keratitis  with  the  uveitis,  and 
the  subsequent  occurrence  of  polyarthritis  would  seem  to  indicate 
that  the  keratitis  was  of  a  metastatic  nature.  The  case  is  more 
fully  reported  on  page  83. 


Case  24.  (Vanderstraeten'^z) — Gonorrhoea — Metastatic  Conjunctivitis — Subsi- 
dence— Arthritis  and  Fresh  Outbreak  of  Conjunctivitis  with  Keratitis 
and  Hypersemia  of  the  Iris. 

A  male,  aged  20,  had  had  gonorrhoea  for  fifteen  days.  Following  the 
urethritis,  at  a  period  not  stated,  the  right  eye  and  then  the  left  became  af- 
fected without  pain  and  only  slight  subjective  symptoms.  There  was  slight 
swelling  of  the  lids,  especially  the  lower  one.  The  palpebral  conjunctivae 
were  markedly  hyperaemic,  of  a  vivid,  uniformly  red  color,  and  smooth.  The 
redness  extended  to  the  conjunctiva  of  the  cul-de-sac  and  globe,  but  did  not 
reach  the  cornea  except  at  very  circumbscribed  points.  In  certain  areas  it 
had  the  appearance  of  ecchymotic  taches.  Slight  serous  chemosis  on  the 
right  side.  The  discharge  was  muco-purulent  and  slight.  It  contained  no 
gonococci  on  microscopical  examination. 

At  the  end  of  eight  days,  when  the  conjunctivitis  was  plainly  resolving,  an 
arthritis  made  its  appearance;  and  twenty  days  later  a  fresh  conjunctivitis 
occurred.  The  conjunctival  discharge  this  time  also  was  free  from  gono- 
cocci; but  there  was  photophobia,  spasm,  and  pain  on  moving  the  eyes  on 
both  sides.  The  cornea  had  lost  its  lustre  and  transparency,  and  was  the 
seat  of  an  epithelial  exfoliation  which  occupied  especially  its  centre.  There 
was  moderate  pericorneal  injection,  deep  anterior  chamber,  and  transparent 
aqueous.  Pupil  a  little  contracted  and  slightly  mobile.  Iris  swollen  and 
hyperaemic.  Complaints  of  slight  periorbital  pains  and  sensations  of  burn- 
ing and  a  foreign  body. 

The  symptoms  mended  insensibly,  and  at  the  end  of  twelve  days  the 
affection  had  almost  resolved  without  leaving  any  trace  of  the  previous  inflam- 
mation. 

The  association  with  arthritis,  and  the  concomitant  outbreak  of 
the  keratitis  with  the  second  attack  of  conjunctivitis  would  seem 
to  show  strongly  that  the  corneal  affection  was  metastatic  in  origin. 
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Case  25.  (Nobl^'5) — Gonorrhcea — Polyarthritis  and  Conjunctivitis — Symmet- 
rical Keratitis— Endocarditis  and  Tonsilitis. 

A  laborer,  aged  27,  acquired  a  gonorrhoea  which  was  followed  in  three 
weeks  by  inflammatory  mischief  developing  in  several  joints  in  rapid  suc- 
cession and  simultaneously  affecting  the  eyes.  The  primary  ocular  trouble 
was  of  the  nature  of  a  metastatic  conjunctivitis,  the  right  eye  being  first 
affected  and  then  the  left.  There  existed  in  both  eyes  profuse  lacrimation 
and  photophobia.  The  conjunctivae  were  markedy  reddened,  but  only 
slightly  swollen.  The  corneae  were  normal  and  the  globes  only  slightly 
injected.       No  cultures  were  taken. 

A  new  phase  in  the  ocular  condition,  the  course  of  which  is  not  noted, 
occurred  six  days  after  its  onset.  The  patient  complained  of  headache  and 
the  conjunctiva  bulbi  became  more  markedly  congested  with  distinct  peri- 
corneal injection.  In  the  right  upper  quadrant  of  both  cornese  one  found 
superficial,  sickle-shaped  losses  of  substance,  with  slightly-clouded  bases, 
placed  parallel  to  the  limbus  and  about  four  mm.  distant  from  this  structure 
(catarrhal  ulcers).  In  the  right  eye  the  aqueous  slightly  clouded;  the  iris 
moderately  discolored,  with  its  tracery  maintained;  but  the  pupil  middle 
wide  only  and  reacting  sluggishly.  The  affection  showed  a  marked  im- 
provement in  five  days  and  was  entirely  well  in  twenty. 

Five  days  later  a  fresh  outbreak  of  arthritis  and  of  iritis  of  the  left  eye 
followed  an  exacerbation  of  the  urethritis,  but  the  ocular  condition  entirely 
recovered  in  a  further  period  of  five  days. 

Though  a  preceding  conjunctivitis  was  present  in  this  case  the 
highly  symmetrical  character  of  the  keratitis  speaks  for  metastasis. 

Case  26.  (Jahn'9) — Iritis — Uveitis  and  Secondary  Glaucoma — Keratitis. 

Three  weeks  after  the  acquisition  of  a  gonorrhoea,  which  was  compli- 
cated by  phimosis  and  cystitis,  an  artilleryman  developed  an  affection  of  the 
eyes.  For  about  a  week  the  ocular  inflammation  presented  the  features  of 
a  left-sided  iritis  with  secondary  conjunctivitis,  as  well  as  slight  transitory 
sympathetic  participation  of  the  other  eye;  but  at  the  end  of  this  time  the 
disease  passed  into  a  purulent  uveitis  with  secondary  glaucoma  and  diminu- 
tion of  vision  to  perception  of  light  only.  As  the  left  eye  gradually 
improved,  the  right  developed  a  small  ulcer  on  the  inner  margin  of  the 
cornea,  fifteen  days  after  the  onset  of  the  ocular  trouble;  and  six  days  later 
the  retinal  vessels  were  noted  to  be  full  and  tortuous.  The  inflammation 
of  the  right  eye  subsided  in  thirty-six  days;  that  of  the  left  gradually  dis- 
appeared up  to  the  time  of  his  discharge  on  the  hundred  and  eleventh  day 
of  the  disease  and  later. 

Here  the  systemic  infection,  if  it  really  existed,  found  its  sole 
expression  in  the  eye.  As  the  corneal  ulcer  was  marginal  and  fol- 
lowed a  slight  preceding  conjunctivitis,  one  must  look  upon  the 
keratitis  as  probably  secondary  in  character.  For  fuller  report  of 
this  case,  see  page  84. 
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From  l>crrmb<r  20ih  onwards  the  ^<•ven^y  «>(  the  uJ^^^^^e^tatio^s  diinm- 
i»hcd  A  week  kicr  ihc  vision  of  liulH  eye  had  risen  to  j|0,  and  tlie  eye 
wxt,  pale;  hut  the  cornea  was  occupied,  downwards  and  outwards,  by  opaci- 
ties as  large  a>  one  millimetre,  and  in  the  obliquely  oval  pupil,  six  to  eight 
millimetres  large-,  lay  a  delicate  membrane  which  had  separated  itself  out- 
wards from  the  iris.  In  the  pupillary  area  apart  from  coarser  deposits, 
nunvberless  dust  like  granules  were  visible  by  reflected  light  'Jlie  poly- 
arthritis being  also  better  the  patient  was  discharged  though  there  still 
existed  slight  urethral  discharge. 

On  March  2nd  the  patient  was  readmitted  for  an  iritis  of  the  left  eye 
which,  in  spite  of  treatment,  went  on  to  a  painful  iridocyclitis  with  obscu- 
ration of  the  fundus  and  reduction  of  vision  to  3I30.  On  March  17th  a 
slight  cloudiness  of  the  whole  of  the  left  cornea  was  noted,  as  well  as  a 
small  inflammatory  mass  below.  From  March  21st  onwards  diminution  in 
the  severity  of  the  symptoms  occurred;  and  the  patient  was  discharged  on 
May  2nd  with  vision  in  both  eyes  equal  to  3;5  Apart  from  a  light  red  and 
black  mottling  of  the  macular  area  which  had  previously  been  of  a  uniform 
red  tint  the  right  eye  showed  no  change  from  the  last  note. 

In  this  case,  if  a  preceding  conjunctivitis  speaks  for  a  secondary 
keratitis,  the  simultaneous  outbreak  of  a  multiple  corneal  affection, 
accompanied  on  one  occasion  by  an  iritis  and  on  another  by  both 
metastatic    conjunctivitis    and    iritis,    favors    strongly    a    primary 

keratitis. 

Case  29  fBurchardt*'-) — Gonorrhoea — Polyarthritis — Metastatic  Iritis — Recur- 
ring Ir:t:i  and  Iridocyclitis — Second  Gonorrhcea,  Metastatic  Conjuncti- 
vitis, Kerato-Iritis,  Polyarthritis,  Iritis  and  Keratitis. 

A  merchant,  aged  34,  was  admitted  to  the  Charile  May  12th,  1894.  A 
gonorrhcea  acquired  in  September,  1893,  had  been  followed  after  fourteen 
days  by  gonorrhoeal  rheumatism;  and  in  the  following  October  he  had  had 
a  donble-sided  conjuncti'val  Jnflamm.ation  which  was  cured  in  a  few  days. 
An  inflammation  of  the  iris  began  in  the  right  eye  at  the  end  of  October, 
1893,  and  in  the  left  at  the  end  of  January^  1894.  The  attacks  lasted  respect- 
ively fotir  and  teven  weeks.  On  May  nth,  1894,  the  right  eye  was  again 
aflFected  by  a  plastic  exudative  inflammation  of  the  iris.  This  time  complete 
clornre  of  the  p-apil  occurred  and  an  iridectomy  was  performed  on  June 
ixtk.  A  similar  operation  had  been  performed  on  the  left  eye  on  June  4tn 
for  gjattcoma  secondary  to  the  former  iritis.  On  September  6th,  the  left 
eye  was  again  visited  by  an  iridoc>'clitis  which  was  associated  with  a  fresh 
inflafluaation  of  the  joints  and  lasted  until  October  13th.       Six  days  later 
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a  fresh  iridocyclitis  occurred  on  the  same  side,  but  this  had  completely  sub- 
sided by  December  17th,  when  the  patient  was  discharged  with  vision  on 
left  and  right  sides  equal  respectively  to  3I5  and  3|i.S.  The  patient  now 
remained  healthy  for  seven  months;  but  returned  to  the  Charite  on  July 
29th,  with  a  history  of  probable  fresh  gonorrhoeal  infection,  of  urethral  dis- 
charge, and  of  purulent  discharge  from  the  eye  for  eight,  five  and  two  days 
respectively.  Gonococci  were  found  in  the  pus  cells  from  the  conjunctiva 
as  well  as  those  from  the  urethra.  An  outbreak  of  polyarthritis  occurred 
on  August  2nd,  but  the  conjunctivitis  quickly  disappeared  and  the  patient 
was  discharged  August  14th,  with  the  urethritis  unhealed.  Exactly  a  week 
later  the  patient  returned  to  the  Charite  on  account  of  a  right-sided 
iritis  and  an  ulcer  3  mm.  large  which  had  developed  along  with  several  in- 
flammatory infiltrations  in  the  lower  outer  quadrant  of  the  cornea. 
Mercurial  inunctions,  as  well  as  local  treatment,  were  at  once  instituted, 
but  in  the  following  days  further  small  infiltrations  appeared  in  the  upper 
half  and  in  the  lower  inner  fourth  of  the  right  cornea;  and  in  addition 
deposits  of  fine  granules  were  made  out  on  the  posterior  surface  of  the  cornea 
(iritis  serosa).  In  the  further  course  of  the  disease  a  polyarthritis  broke 
out  and  almost  simultaneously  from  September  2nd  onwards  left-sided 
iritis.  On  September  6th,  ulcers  were  noticed  in  the  left  cornea,  but  these 
were  allayed  by  the  galvano-cautery.  Under  treatment  the  corneal  and 
iritic  inflammation  subsided  and  at  the  patient's  exit  on  October  12th,  1895, 
the  vision  of  the  left  eye  equalled  3|3  to  3I2.5,  and  that  of  the  right  3I1.75. 

In  this  case  although  the  occurrence  of  a  preceding  conjuncti- 
vitis with  gonococci  in  the  conjunctival  discharge  favors  the  view 
of  a  secondary  inflammation  of  the  cornea,  and  the  concomitant 
iritis  may  very  well  have  been  merely  an  accompaniment  of  the 
other  affection,  the  subsequent  occurrence  of  rheumatism  and  of 
inflammation  of  the  iris  in  the  other  eye  and  the  multiple  character 
of  the  keratitis  speak  for  metastasis. 

Case  30.   (Burchardtio*) — Gonorrhoea — Plastic    Iritis — Keratitis — Arthritis — 
Papillo-Retinitis. 

In  an  eye,  affected  for  about  a  month  by  gonorrhoeal  iritis  and  for  some- 
time by  papillo-retinitis,  three  opacities,  separated  from  one  another  by 
narrow  light  streaks  and  observable  only  by  strong  lateral  illumination, 
were  made  out  in  the  pupillary  area  of  the  cornea.  They  were  so  trans- 
parent as  to  be  invisible  by  trans-illumination  and  cleared  up  within  six 
days. 

Arthritis  was  present  also  in  this  case  as  further  proof  of  sys- 
temic infection.  The  central  position  of  the  infiltrations  and  the 
absence  of  a  preceding  conjunctivitis  would  favor  rather  a 
primary  origin  for  the  keratitis  which  may,  however,  on  the  other 
hand  have  been  merely  of  the  nature  of  a  keratitis  striata  such  as 
one  often  observes  in  cases  of  iritis. 
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Case  31.   (Burchardt^oi) — Gonorrhoea —  Iridocyclitis —  Polyarthritis —  Neuro- 
Retinitis — Multiple   Keratitis. 

About  three  weeks  after  a  fresh  outbreak  of  iridocyclitis  in  an  eye 
aflfected  only  a  short  time  previously  with  this  condition,  three  dense  cir- 
cumscribed opacities  formed  to  the  size  of  4.5  mm.  in  the  outer  half  of  the 
right  cornea  with  slight  cloudiness  of  the  rest  of  this  structure.  Two 
weeks  later  the  right  eye  was  outwardly  quiet,  but  a  small  transparent 
corneal  opacity  was  present  in  front  of  the  lower  outer  margin  of  the  pupil, 
and  above  this  were  two  still  more  minute  opacities  which  were  scarcely 
visible  by  focal  illumination. 

An  extensive  polyarthritis  in  association  with  the  ocular  changes 
would  seem  to  justify  a  diagnosis  of  systemic  infection ;  and,  in  the 
absence  of  a  preceding  conjunctivitis,  one  might  with  equal  right 
look  upon  the  keratitis  as  metastatic  in  character.  For  fuller  report 
of  this  case  see  page  98. 

Case  32.   (Van  Moll^i^) — Gonorrhoea — Arthritis — Conjunctivitis — Keratitis. 

The  patient,  a  male,  affected  for  two  days  by  a  double-sided  conjunctivitis 
which  was  complicated  by  gonorrhoea  and  arthritis  of  the  right  knee.  The 
inflammation,  under  appropriate  treatment,  subsided  quickly  at  first  and 
then  more  slowly;  but  the  secretion  disappeared  after  some  days.  The 
inflammation  of  the  joints  extended,  and  on  the  twelfth  day  of  treatment  the 
eyes  became  again  affected  and  small  corneal  "phlyctaenen"  developed  on 
both  sides.  The  patient  was  cured  at  the  end  of  seven  weeks.  Cultures 
gave  several  non-pathogenic  organisms.  The  "  phylctaenen"  contained 
staphylococci. 

The  preceding  conjunctivitis,  which  was  very  likely  metastatic 
would  favor  the  view  of  a  secondary  keratitis ;  but  the  symmetrical 
character  of  the  corneal  affection  would  point  rather  to  a  systemic 
origin. 

Case  33.    (Knappii^) — Chronic    Urethritis — Gonitis — Metastatic    Conjuncti- 
vitis— Ulcers  of  the  Cornea. 

Knapp's  case  was  presented  as  one  of  metastatic  conjunctivitis  before 
the  New  York  Academy  of  Medicine.  The  patient  had  suflfered  from  a  mild 
form  of  gleet  and  had  developed  a  gonitis  one  week  previously.  There  was 
no  swelling  of  the  lids  at  any  time  and  at  first  the  secretion  in  the  eye  was 
scant  and  mucoid.  There  were  superficial  ulcers  of  the  cornea.  Repeated 
examinations  of  the  secretion  showed  gonococci  distinct  and  characteristic. 

The  details  of  this  case  are  too  few  to  permit  of  any  definite 
conclusions,  though  the  keratitis  appears  directly  or  indirectly  to 
have  been  associated  with  a  systemic  gonorrhoea. 
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Case  34.  (Kurkai'8) — Gonorrhoea — Metastatic  Conjunctivitis — Polyarthri- 
tis— Iridocyclitis — Keratitis — Neuro-Retinitis. 

E.  H.,  aged  22,  asserted  that  he  had  suffered  from  acute  gonorrhoea  for 
two  weeks,  and  from  severe  inflammation  of  both  eyes  for  three  days.  The 
conjunctiva  of  the  lids  on  both  sides  was  intensely  reddened  and  covered 
with  mucous  secretion.  The  conjunctiva  bulbi  was  also  injected,  but  the 
corneae  were  normal.  Bacteriological  examination  of  the  conjunctival 
secretion  revealed  no  gonococci,  very  few  leucocytes,  and  isolated  cocci. 

At  the  end  of  five  days  there  suddenly  appeared  a  polyarthritis  which 
lasted  until  the  patient's  exit  two  months  later.  The  conjunctival  inflam- 
mation visibly  improved  and  was  limited  on  the  12th  day  of  treatment  to  the 
folds  of  the  lower  fornix;  but  at  the  end  of  four  weeks  right-sided  iridocy- 
clitis suddenly  broke  out,  and  soon  afterwards  there  developed  in  the  centre 
of  the  cornea  of  the  left  eye  a  small  epithelial  defect  which  was  surrounded 
by  a  greyish  cloudy  ring. 

At  the  patient's  exit,  about  two  months  later,  the  polyarthritis  was  still 
present.  The  palpebral  conjunctiva  in  both  eyes  was  still  moderately 
injected,  but  the  conjunctiva  bulbi  was  pale.  Right  cornea  bright,  some- 
what less  transparent  than  normal  and  studded  in  its  lower  part  with  fine 
deposits.  Anterior  chamber  deep.  Iris  greenishly  discolored.  Pupil 
jagged,  and  the  pigment  border  of  the  iris  adherent  to  the  anterior  lens  cap- 
sule. In  the  centre  of  the  cornea  of  the  left  eye  a  greyish  but  not  sharply 
defined  opacity,  the  size  of  a  head  of  a  pin.  The  fundus  on  the  right  side 
was  blurred  and  indistinctly  visible.  On  the  left  side  the  retina  was  slightly 
cloudy,  the  boundaries  of  the  disc  indistinct,  and  the  veins  markedly  filled 
and  tortuous.      R.  V.==6|6o;  L.  V.=-^|i2, 

The  metastatic  nature  of  the  conjunctivitis  in  this  case  is  estab- 
lished by  the  bacteriological  examination  and  its  association  with 
polyarthritis.  The  preceding  inflammation  of  the  conjunctiva, 
makes  it  impossible  to  exclude  a  secondary  infection  of  the  cornea ; 
but  the  central  position  of  the  epithelial  defect  and  the  fact  that  it 
occurred  after  subsidence  of  the  conjunctivitis  and  followed  close 
upon  the  iridocyclitis  would  somewhat  point  to  a  primary  origin. 

Case  35.  (Apetzi**) — Gonorrhea — Recurrence  after  Six  Years  without  Fresh 
Infection  but  with  Concomitant  Outbreak  of  Polyarthritis,  and  Metas- 
tatic Conjunctivitis — Relapse  of  Urethritis,  Conjunctivitis  and  Arthritis 
— Subacute  Conjunctivitis,  Suppurative   Kerato-Iritis — Fresh    Outbreak 

J  of  Urethritis,  Arthritis,  Keratitis,  and  Conjunctivo-Iritis — Renewed 
Double-Sided  Conjunctivitis,  Hyperaemia  of  Iris,  and  Arthritis — ^Vitreous 
Opacities — Secondary  Glaucoma. 

The  case  was  that  of  a  medical  "  candidat,"  who,  of  his  own  desire,  com- 
municated the  most  exact  statements  regarding  his  affection.  In  July, 
1893,  he  acquired  a  gonorrhoea  which  confined  itself  to  the  urethra  and,  under 
appropriate  treatment,  was  looked  upon  as  fully  healed  after  the  beginning 
of  the  following  October.      The  patient  had  not  the  slightest  idea  that  the 
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urethritis  was  not  fully  arrested,  because,  though  the  urine  was  not  exam- 
ined for  gonorrhceal  shreds,  no  symptoms  whatever  of  a  chronic  gonor- 
rha?a  made  themselves  manifest.  Suddenly,  one  morning,  in  the  beginning 
of  November,  1899,  i.e.,  more  than  six  years  later,  after  an  excess  in  Baccho, 
and  not,  as  Apetz  was  assured  in  the  most  positive  manner  by  the  col- 
leagues of  the  man  who  had  recently  started  practice  as  a  physician,  after  a 
preceding  coitus,  profuse  purulent  discharge  appeared  from  the  urethra,  and 
the  patient  experienced  on  the  same  day  a  feeling  of  "  sand  in  the  eyes."  The 
next  day  a  pronounced  conjunctivitis  with  scanty  muco-purulent  secretion 
as  well  as  a  spreading  polyarthritis  broke  out.  According  to  the  statement 
of  the  physician  who  treated  the  patient  at  this  time,  it  had  to  do,  apart 
from  an  affection  of  practically  all  the  joints,  with  a  gonorrhceal  tendovag- 
initis of  the  dorsum  of  the  right  foot.  While  the  conjunctivitis  completely 
subsided  after  about  eight  days'  treatment,  the  urethral  discharge  disap- 
peared only  in  the  middle  of  December  and  the  joint  affection  in  May,  1900. 
Yet  the  patient  still  complained  periodically  in  the  beginning  of  June  of 
joint-pains  especially  during  changes  of  weather. 

About  the  middle  of  July,  1900,  sudden  discharge  again  appeared,  without 
preceding  excess  in  Venere  or  Baccho,  and,  simultaeously,  renewed,  acute, 
double-sided  conjunctivitis,  this  time  with  somewhat  more  profuse  muco- 
purulent secretion  and  rapid  involvement  of  the  joints  previously  affected. 
The  conjunctivitis  again  rapidly  subsided  under  treatment;  but  recurred 
before  the  end  of  July.  At  the  commencement  of  August  ulcers  appeared 
in  the  cornea.  These  rapidly  spread  so  that  the  patient  consulted  Apetz 
August  23rd,  in  the  following  condition: 

The  patient's  skin  was  of  a  pale  color  and  his  nutrition  had  noticeably 
fallen  ofif.  Both  eyes,  but  the  right  more  than  the  left,  presented  the 
appearance  of  a  subacute  conjunctivitis.  While  on  the  left  side  the  cornea, 
iris,  etc.,  appeared  intact,  and  the  visual  acuity  with  correction  of  a  3.5  D. 
myopia  equalled  the  normal,  the  right  cornea  presented  the  following  pic- 
ture: On  the  temporal,  lower,  and  nasal  margins  there  was  a  deep  ulcer 
which  took  in  about  two-thirds  of  the  whole  circumference  and  was  about 
one  and  a  half  to  two  mms.  broad.  This  passed  without  interruption  into 
an  infiltration  almost  as  broad,  which  was  situated  in  the  upper  margin  of 
the  cornea  and  embraced,  in  an  annular  manner  with  the  lower  marginal 
ulcer,  the  whole  cornea.  In  the  centre,  and  encroaching  more  on  the  lower 
half  of  the  cornea,  a  superficial  ulcer  of  about  two  and  a  half  mms.  diam- 
eter was  visible  with  purulently  infiltrated  margins.  The  parts  of  the 
cornea  still  intact  were  clouded  a  slight  greyish-yellow,  so  that  one  still  saw 
the  iris  shine  through  faintly.  It  appeared  hyperjemic  and  discolored; 
while  there  was  present  in  the  bottom  of  the  anterior  chamber  a  lens-shaped 
exudate  which  occupied  more  than  a  half  of  the  cavity.  Pupil  scarcely  rec- 
ognizable; some  indistinct  precipitations  on  the  posterior  surface  of  the 
cornea,  to  a  certain  extent  still  transparent.  Intraocular  tension  slightly 
increased;  ocular  tenderness;  vision,  fingers  at  nearest  distance;  no  ophthal- 
moscopic view. 

In  the  following  eight  days,  while  the  peripheral  ulcer  and  the  iritis 
showed  no  change  and  the  central  ulcer  and  hypopion  diminished  somewhat 
in  size,  the  whole  cornea  became  so  clouded  that  its  entire  destruction  was 
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feared.  The  conjunctival  discharge,  slight  on  both  sides,  disappeared 
entirely  on  the  left  side  in  from  eight  to  ten  days.  From  the  tenth  day  on, 
the  peripheral  ulcer  became  markedly  vascularized,  especially  along  its 
lower  temporal  border,  and  the  cornea  slowly  cleared;  but  on  September 
loth,  concomitantly  with  a  fresh  outbreak  of  arthritis  and  of  the  urethral 
discharge  which  had  been  absent  since  the  end  of  August,  two  small,  new 
infiltrations  were  observed  in  the  cornea,  nasalwards  from  the  centre.  The 
cornea  became  again  somewhat  more  clouded  in  its  entirety  and  at  the  same 
time  a  subacute  conjunctivitis  again  appeared  in  the  completely  cured  left 
eye  together  with  hyperaemia  of  the  iris  and  resistance  of  this  structure  to 
atropine. 

As  the  result  of  hot  baths  and  appropriate  local  treatment  an  improve- 
ment in  the  arthritic  troubles  and  a  quite  striking  diminution  in  the  inflam- 
matory appearances  could  be  made  out  after  a  few  days.  In  particular,  the 
iris  was  again  normal  and  dilatable,  and  the  discharge  had  diminished  to  the 
smallest  amount. 

The  vascularization  of  the  ulcerated  marginal  portions  of  the  cornea 
now  progressed  more  rapidly  while  the  ring  of  infiltration  at  the  upper 
corneal  margin  only  slowly  clarified.  Both  of  the  newly  arisen  infiltrations 
also  became  smaller  and  the  central,  cauterized  ulcer  had  healed  by  the  end 
of  fourteen  days.  On  the  12th  of  October  the  ulcerative  process  in  the 
right  eye  had  almost  spent  itself:  the  whole  lower  half  of  the  cornea  was 
clouded  an  intense  greyish-white,  while  the  upper  infiltrations  appeared 
smaller.  The  iris  showed  some  jagged  posterior  synechiae  and  dilated  half 
ways.     There  was  no  secretion  of  any  sort  from  the  conjunctiva. 

On  October  15th,  double-sided  subactute  conjunctivitis  again  suddenly 
appeared  with  pericorneal  congestion,  and  in  association  on  both  sides  with 
hyperaemia  of  the  iris  and  resistance  of  this  structure  to  atropine,  and 
increased  pains  and  swelling  in  the  knee  joints. 

On  October  i8th,  there  were  numerous  small  epithelial  defects  and  infil- 
trations in  the  left  upper  corneal  margin,  but  the  iritis  was  less.  Under 
appropriate  treatment  this  time  also  rapid  subsidence  of  the  conjunctival 
inflammation  and  of  the  infiltrations  in  the  left  cornea  together  with  abate- 
ment of  the  arthritic  manifestations. 

On  October  21st,  the  patient  complained  for  the  first  time  of  muscae 
volantes.  There  was  still  no  ophthalmoscopic  view  on  the  right  side  and 
the  intraocular  tension  remained  heightened  from  time  to  time.  R.  V. : 
fingers  at  one  meter;  field  of  vision  normal  for  large  objects. 

Under  the  administration  of  eserine,  mild  astringents,  and  massage  with 
yellow  ointment,  the  vision  on  the  right  side  slowly  rose,  so  that  on  April 
i6th,  1901,  fingers  could  be  counted  at  four  to  five  metres  with — 2  D. 
After  medium  dilatation  one  succeeded  in  seeing  a  normal  fundus  and  mak- 
ing out  a  large,  formed  vitreous  opacity.  On  another  occasion  in  1902,  the 
vision  of  the  right  eye  equalled  i]iO  with  +  3.5  D;  and  that  of  the  left, 
I  with — 4  D.  The  right  cornea,  of  normal  curvature,  was  clouded  grey- 
white  in  its  lower  half  as  well  as  in  the  centre.  A  linear  opacity  ran  parallel 
to  the  upper  corneal  margin  while  between  this  and  the  limbus  a  peripheral 
seam  of  still  transparent  cornea  traversed  by  fine  isolated  vessels,  visible  in 
the  deeper  layers  with  the  corneal  loupe,  was  preserved.  Conjunctiva  and 
intraocular  tension  normal;  muscae  volantes  still  present.    The  joint  troubles 
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had  disappeared  since  1901  and  the  patient  had  been  completely  well  during 
nine  months.  No  microscopical  examination  of  the  urethral  or  ocular 
secretion  was  made  in  this  case. 

The  first  keratitis  followed  a  conjunctivitis;  but  the  second  out- 
break of  keratitis  was  the  only  manifestation  in  the  right  eye,  and 
was  concomitant  with  a  renewed  arthritis  and  a  conjunctivo-iritis 
of  the  other  side.  The  corneal  lesion  in  this  instance  at  least  was 
probably  primary.  On  the  third  occasion  the  three  days  which  su- 
pervened between  the  conjunctivo-iritis  and  the  corneal  affection 
is  perhaps  a  little  brief  for  a  secondary  infection. 

Case  36.  (Symi52)_Gonorrhoea— Relapse  of  Urethritis  with  Concomitant 
Outbreak  of  Inflammation  in  Joints  and  the  Eyes— Conjunctivitis  and 
Keratitis. 

A  young  man  had  three  months  previously  acquired  a  gonorrhoea  from 
which  he  had  almost  completely  recovered  under  treatment.  About  three 
weeks  before  Sym  saw  the  patient  urethral  discharge  had  spontaneously 
begun  again  and  concomitantly  several  joints  and  the  eyes  became  affected. 
Improvement  which  was  rapid  was  followed  by  relapse  and  then  Sym  was 
asked  to  see  the  patient.  He  found  a  well-marked  conjunctivitis  with 
fairly  abundant  discharge  and  some  slight  swelling  of  the  lid  margin.  The 
conjunctiva  was  moderately  injected.  The  discharge  was  for  the  most 
part  watery  with  an  admixture  of  a  little  muco-pus.  At  the  margin  of  each 
cornea  there  was  a  very  small  clean  ulcer.  The  irises  were  injected  a  little, 
but  no  more  than  one  usually  finds  in  a  corneal  ulcer  in  an  adult.  Several 
joints  were  affected.  The  patient  rapidly  improved  and  went  to  his  home  in 
England  to  recover  from  his  rheumatism. 

It  is  impossible  to  argue  anything  from  this  case.  The  marginal 
situation  of  the  ulcer  and  the  fact  that  it  followed  a  conjunctivitis, 
speak  for  a  secondary  infection;  but  the  symmetrical  character  of 
the  lesion  would  point  rather  to  metastasis. 

Case  ZT.  (Greffi'S4)_Gonorrhoea— Polyarthritis— Iritis,  Cyclitis.  Keratitis. 

The  patient  had  become  infected  with  gonorrhoea  in  1881;  but  apart  from 
this  he  had  always  been  healthy  and  there  was  no  personal  or  family  his- 
tory of  syphilis.  For  three  years  he  had  suffered  from  polyarthrftis.  At 
the  time  of  his  reception  into  the  hospital,  January  20th,  1897,  the  joint 
between  the  first  and  second  phalanx  of  the  right  middle  finger  and  the 
right  knee  were  swollen.  He  had  never  before  suffered  from  sore  eyes. 
A  left-sided  iritis  with  complete  occlusion  of  the  pupil,  almost  complete 
seclusion  of  the  pupil,  cyclitis  and  keratitis  were  made  out.  The  joint  and 
ocular  affection  were  thought  to  be  secondary  to  gonorrhoea  because  gono- 
cocci  were  demonstrated  in  the  urethral  discharge. 

This  case  is  too  superficially  reported  to  be  of  any  value. 
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Case       38.     (Paul^^s) — Gonorrhoea — Metastatic     Conjunctivitis — Arthritis — 
Relapse  of  Conjunctivitis  with  Keratitis. 

The  patient,  aged  21,  had  infected  himself  with  gonorrhoea  eight  weeks 
previously.  Eight  days  after  the  infection  an  acute  double-sided  con- 
junctivitis occurred  with  very  marked  involvement  of  the  conjunctiva  bulbi. 
The  subjective  symptoms  especially  the  photophobia  were  intense;  but 
there  was  only  a  very  slight  purulent  secretion  from  the  conjunctiva.  With 
a  moderately  bad  state  of  the  general  health  a  painful  swelling  simultaneously 
appeared  in  both  knee  joints.  The  ocular  aflfection  resolved  after  an  exist- 
ence of  eight  days,  but  at  the  end  of  a  further  period  of  eight  days  a  severe 
recurrence  set  in  with  the  same  conjunctival  manifestations.  With  it  a 
double-sided  corneal  affection  simultaneously  associated  itself  without  ex- 
ternal cause.  This  began  first  in  the  left  eye  as  a  flat  ulcer  in  the  centre  of 
the  cornea  and  a  few  days  later  appeared  in  a  similar  manner  in  the  right 
eye.  After  a  short  time  the  conjunctival  and  corneal  inflammation  began 
concomitantly  to  resolve,  so  that  at  the  time  of  reporting  there  was  present 
on  the  left  side  only  a  delicate  macula  corneae  and  on  the  right  side  a  mod- 
erate central  corneal  infiltration.  Gonococci  could  not  be  found  either  in 
the  conjunctival  discharge  or  in  the  blood  of  the  patient. 

The  simultaneous  outbreak  in  this  case  of  the  keratitis  with  the 
relapse  of  the  metastatic  conjunctivitis,  speaks  for  a  primary 
corneal  inflammation. 

SUMMARY. 

In  summarizing,  one  most  excude  from  the  above  series  the 
cases  of  Lawrence,  Brandes,  Kipp,  Knapp,  Nobel,  Sym  and  Grefif, 
which  are  too  meagerly  reported  to  be  of  value ;  those  of  Hutchinson 
and  Hirschberg  and  Krause,  which  doubtfully  belong  in  this  place ; 
and  that  of  Burchardt,  (case  30),  which  may  not  have  been  a  real 
inflammation.  While  freely  admitting  that  any  estimate  of  the  re- 
maining eighteen  cases  is  opened  to  criticism,  I  would  yet  attempt 
to  classify  them  for  the  sake  of  order  and  discussion  as  follows : — 

(A).     Cases  probably  metastatic  in  origin   9 

(Martin,  Colsman,  RUckert,  Friedenberg,  Vander- 
straeten,  Burchardt,  Burchardt,  Apetz,  Paul). 

(B).     Case    probably  due  to    secondary  contamination  from 

the  conjunctival  sac i 

(Jahn). 

(C).  Cases  doubtful  in  regard  to  origin ;  either  primarily  me- 
tastatic or  else  secondary  to  some  preceding  metas- 
tatic conjunctivitis 8 

(Legrand,  Haslund,  Froidbise,  Nobel,  Burchardt, 
Van  Moll,  Kurka,  Haltenholf). 

Total 18 
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Studying  the  nine  cases  which  were  probably  metastatic  in  na- 
ture, we  have  two  (Martin,  Friedenberg),  in  which  the  substantia 
propria  of  the  cornea,  was  clearly  affected;  and  five  (Colsman, 
RUckert,  Vanderstraeten,  Burchardt,  Paul),  in  which  the  inflamma- 
tion was  superficial  in  character,  confined  certainly  in  four  instances 
to  the  epithelial  structures.  In  Apetz's  case  the  picture  was  of  a 
varying  character.  One  had  to  do  in  the  first  instance  with  a  deep 
marginal  ulcer  which  may  have  been  primary  or  secondary;  but  in 
the  second  and  third  outbreaks,  which  were  very  probably  metas- 
tatic manifestations,  the  inflammation  was  respectively  of  the  nature 
of  a  parenchymatous  and  of  a  superficial  (epithelial)  keratitis. 

In  estimating  more  carefully  the  character  of  the  cases  in  which 
the  inflammation  was  confined  to  the  substantia  propria  of  the 
cornea  one  has  to  think  of  the  possibility  of  their  being  metastatic 
only  in  an  indrect  way.  It  is  recognized  that  in  cases  of  panoph- 
thalmitis the  toxines,  acting  through  the  aqueous  humor,  are 
capable  alone  of  producing  an  annular  abscess  of  the  cornea ;  and 
that  in  cases  of  suppurative  iridochoroiditis  the  organisms,  early 
present  in  the  aqueous,  can  attack  the  cornea  from  behind.  The 
case  of  Martin-Haltenhoff  appears  clearly  to  have  been  of  thi* 
nature,  and  one  would  not  perhaps  be  far  wrong  in  explaining  also 
the  changes  in  Friedenberg's  case  in  this  way.  The  difference  in 
the  degree  of  intensity  of  the  intraocular  inflammation  in  the  two 
cases  would  explain  the  difference  in  the  behavior  of  the  inflamma- 
tion, which  in  one  instance  led  to  the  perforation  of  the  cornea,  but 
in  the  other  ended  in  complete  resolution. 

Eliminating  these  cases  one  has  seven  instances  of  a  keratitis 
which  was  probably  due  to  gonorrhoeal  metastasis.  In  a  series  of 
six  of  these  cases  in  which  the  fact  is  noted,  two  were  double-sided 
and  four  unilateral ;  and,  in  a  further  series  of  six  cases,  the  corneal 
deposits  were  multiple  in  five  instances  and  single  in  one.  Four  of 
the  cases  at  least  were,  as  already  stated,  of  a  distinctly  epithelial 
type,  and  in  all  seven  instances  the  ulceration  seems  to  have  affected 
the  central  rather  than  the  peripheral  portions  of  the  cornea. 

An  analysis  of  the  cases  of  class  C  shows  that  in  a  series  of  six 
cases  the  deposits  were  multiple  in  character  in  five,  and  single  in 
one  instance ;  while  in  every  one  of  seven  cases  in  which  the  extent 
of  the  corneal  involvement  is  noted  the  keratitis  was  of  a  superficial 
nature.  Finally,  of  the  eight  cases,  three  showed  a  unilateral  and 
five  a  bilateral  arrangement;  and  here,  too,  the  central  portions  of 
the  corneae  appear  to  have  been  most  often  involved. 
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On  comparing  the  figures  of  class  A  with  those  of  class  C,  one 
finds  that  the  picture  was  practically  the  same,  with  this  exception; 
that  while  in  class  A  the  keratitis  was  more  often  asymmetrical,  the 
opposite  was  true  of  class  C.  Though  one  would  naturally  expect 
to  meet  with  a  bilateral  arrangement  more  often  in  class  A  than  in 
class  B,  this  finding,  for  reasons  already  given  at  the  beginning  of 
this  section,  does  not  necessarily  militate  against  the  preliminary 
supposition  that  symmetry  speaks  for  infection  from  within.  It  may 
equally  well  be  said  to  heighten  the  probability  of  the  cases  of  class 
C  being  of  this  nature. 

But  while  one  must  admit,  after  arranging  and  analyzing  the 
cases  in  this  way,  that  the  data  obtained  are  not  altogether  con- 
vincing, interesting  and  satisfying  facts  are  yielded  by  a  study  of 
tlie  combined  cases  of  A  and  C.  Grouping  the  seventeen 
cases  in  this  way  one  finds  that  the  keratitis  was  sym- 
metrical in  seven  and  asymmetrical  in  six  of  a  series  of  thirteen 
cases:  multiple  in  ten  and  single  in  two  in  a  series  of  twelve  cases: 
superficial  in  twelve  in  a  series  of  twelve  cases :  and  eight  roughly 
central  as  opposed  to  peripheral  in  a  series  of  eight  cases  in  which 
the  fact  is  stated.  From  these  figures  one  is  justified  in  inferring 
that  the  keratitis  associated  directly  or  indirectly  with  systemic 
gonorrhoea  is  typically  of  a  multiple  and  superficial  nature,  com- 
monly symmetrical  in  character,  and  central  in  situation. 

The  following  two  cases  are  instances  of  a  keratitis,  occurring  in 
association  with  systemic  gonorrhoea,  which  have  come  under  the 
observation  of  the  writer.  It  is  worthy  of  note  that  here  also, 
uncertain  though  the  cases  are,  the  keratitis  was  superficial  and 
multiple  in  character  in  harmony  with  the  results  of  the  analysis 
given  above. 

Case     39.     (Author's) — Gonorrhoea — Metastatic    Conjunctivitis — Arthritis  — 
Keratitis. 

A  bank  clerk,  aged  about  30,  who  gave  a  history  of  previous  gonorrhoeas 
followed  by  ocular  and  other  symptoms  of  systemic  gonorrhoea,  was 
attacked  two  weeks  after  the  outbreak  of  a  fourth  urethritis  by  a  conjuncti- 
vitis which  appeared  first  in  the  right  eye  and  exactly  two  days  later  in  the 
left.  When  seen  twenty-four  hours  after  the  outbreak  of  inflmmation  in  the 
eye  last  affected  the  patient  presented  the  appearance  of  a  typical,  double- 
sided,  catarrhal  conjunctivitis.  There  was  swelling  of  the  right  upper  lid 
with  narrowing  of  the  palpebral  fissure  on  that  side;  injection  of  the  palpe- 
bral and  bulbar  conjunctivae  less  marked  on  the  left  side  than  on  the  right, 
and  practically  absent  beneath  the  upper  lids;  some  swelling  of  the  fornices 
but  no  chemosis;  slight  loss  of  lustre  without  any  suggestion  of  papillary 
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enlargement;  and  a  small  amount  of  thick,  stringy  muco-pus,  seen  especially 
at  the  inner  angles  and  in  the  fornices.  Subjective  symptoms,  present  at 
first  as  a  slight  feeling  of  dust  in  the  eyes,  were  entirely  absent  on  admis- 
sion.      Microscopical  examination  of  the  discharge  was  entirely  negative. 

On  the  following  day  the  degree  of  inflammation  on  the  left  side  equalled 
that  on  the  right  and  the  palpebral  conjunctiva  of  the  upper  lids  was  also 
involved;  but  from  this  time  on  the  conjunctivitis  subsided.  The  discharge 
entirely  stopped  seven  and  five  days  respectively  after  the  onset  of  the 
inflammation  in  the  eyes;  and  three  days  later  only  slight  redness  remained 
in  the  fornices. 

About  six  weeks  later  I  saw  the  patient  at  his  home  where  he  had  ever 
since  been  confined  by  a  severe  arthritis  which  developed  shortly  after  his 
first  visit  to  my  office.  His  right  eye  had  become  very  sore  five  days  pre- 
viously (i.e.,  thirty-nine  days  after  the  disappearance  of  the  conjunctivitis) 
with  darting  and  needle-like  feelings,  always  worse  during  the  day.  On 
examination  I  found  slight  discoloration  of  the  iris  with  slight  contraction 
of  the  pupil;  and  four  small,  roundish  spots  of  infiltration,  which  were 
situated  in  the  lower  half  of  the  cornea,  suggested  vesicular  formation,  and 
stained  with  flourescein. 

The  keratitis  entirely  subsided  in  fifteen  days;  but  left  behind  a  couple 
of  small  opacities  at  the  site  of  the  infiltrations.  The  arthritis  persisted 
and  entirely  crippled  the  patient  for  many  months. 

Case   40.    (Author's) — Gonorrhoea — Polyarthritis — Metastatic    Conjunctivitis 
and  Conjunctivo-Iritis — Keratitis. 

A  man,  aged  21,  acquired  a  gonorrhoea  which  was  complicated  by 
cystitis,  and  followed  in  about  six  weeks  by  an  inflammation  of  the  knees 
and  ankles  of  both  sides.  A  few  days  after  the  outbreak  of  the  urethritis, 
the  left  eye  became  sore  and  sensitive  to  light  with  some  purulent  discharge; 
and  twenty-four  hours  later  the  right  eye  was  similarly  affected. 

On  admission  and  later  on  gonococci  were  found  in  abundance  in  the 
tirethral  discharge,  but  several  smears  made  from  the  conjunctival  secretion 
gave  entirely  negative   findings. 

The  inflammation  in  the  left  eye  remained  confined  to  the  conjunctiva; 
though  all  signs  of  hyperaemia  only  entirely  disappeared  at  the  end  of  three 
mionths.  On  the  right  side  the  iritis  was  marked  by  severe  pain  and  rich 
gelatinous  exudation  in  the  anterior  chamber;  but  it  ran  its  course  in  a 
month  less  than  the  inflammation  of  the  other  side.  It  was  complicated 
about  five  weeks  after  its  onset  by  two  small,  irregular-shaped  patches  of 
exudation  which  appeared  in  the  temporal  quadrant  of  the  cornea  but 
rapidly  cleared  up. 
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In  a  certain  percentage  of  the  cases  of  metastatic  conjunctivitis, 
one  gets,  in  addition  to  dilatation  of  the  posterior  conjunctival 
vessels,  pericorneal  congestion  and  congestion  of  the  episcleral, 
vessels  for  a  varying  distance  over  the  surface  of  the  globe.  Kurka^'* 
among  others  looks  upon  this  associated  bulbar  injection  as  char- 
acteristic of  metastatic  conjunctivitis ;  but  the  writer  believes,  as^ 
previously  pointed  out,$  that  this  deep-seated  congestion  is  often 
only  an  expression  of  an  inflammation  of  the  interior  structures  of 
the  globe,  actually  present  or  in  process  of  development.  Apparently, 
though,  cases  of  this  character  do  occur;  but  they  are  perhaps 
better  classified  as  instances  of  sclero-conjunctivitis.  Wordsworth^" 
describes  them  somewhat  indefinitely ;  and  Ferry's  case  was. 
one  of  sclero-conjunctivitis  in  association  with  iritis  and  dacryo- 
adenitis.*  The  following  cases  reported  by  Morax*'^  are  apparently- 
pure  examples  of  this  kind  of  inflammation  : 

Case  41.  (Morax^i) — Gonorrhoea — Sclero-Conjunctivitis    and  Polyarthritis — 
Relapse  of  Sclero-Conjunctivitis. 

N.  Le.,  aged  23,  entered  the  St.  Louis  Hospital,  September  27,  1892.  There 
was  nothing  special  to  note  in  the  previous  personal  or  family  history  of  the 
patient.  A  month  previously  he  had  contracted  his  first  gonorrhoea.  The 
purulent  discharge  was  very  abundant  at  the  onset  and  accompanied  by 
severe  pains  on  micturating.  On  the  morning  of  September  3,  1892,  he 
found  on  awakening  that  the  lids  of  both  eyes  were  adherent,  that  the  two 
eyeballs  were  slightly  injected,  and  that  there  was  slight  lacrimation.  He 
experienced,  in  addition,  slight  general  malaise  and  moderately  severe  pain 
in  several  joints;  and  he  was  unable  to  go  to  work.  During  the  following 
days  the  conjunctival  discharge  slightly  increased  and  the  general  symptoms 
became  aggravated.  The  patient  had  noticed  a  marked  diminution  in  the 
urethral  discharge  with  the  appearance  of  the  constitutional  disturbances. 
On  examination,  on  September  27th,  the  following  conditions  were  made 
out:  Robust  constitution,  slight  redness  of  the  urethral  meatus,  but  no 
purulent  discharge  on  pressure.  In  addition  to  a  rather  extensive  poly- 
arthritis, very  active  congestion  of  the  bulbar  and  palpebral  conjunctiva  of 
both  eyes.  This  injection  was  at  the  same  time  superficial  and  profound; 
but  it  was  unaccompanied  by  chemosis.  Secretion  not  very  abundant;  but 
it  formed  nevertheless  greyish  accumulations  at  the  inner  angle  and  small 


tSee   page  30. 
*See  page  iii. 
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flakes  in  the  inferior  cul-de-sac.  No  corneal  lesions;  lids  scarcely  swollen; 
preauricelar  gland  not  palpable;  slight  smarting  only  as  subject  phenomena; 
slight  temperature;  profuse  sweats;  nothing  pathological  in  respiratory  or 
circulatory  systems. 

The  secretion  completely  disappeared  within  a  few  days;  but  the  injec- 
tion persisted.  It  was  deep-seated  and  more  particularly  limited  to  the 
peripheral  portion  of  the  globes,  while  the  parts  in  the  neighborhood  of  the 
corneae  were  almost  normal.  One  had  to  do  especially  with  an  injection  of 
the  sclerotic.  On  November  3,  the  patient  had,  after  some  days  of  amelior- 
ation, a  fresh  polyarticular  outbreak  accompanied  by  very  marked  injection 
of  the  conjunctiva  and  sclerotic.  The  lids  were  not  adherent  and  there 
was  hardly  any  secretion.  The  attack  subsided  in  five  days.  Microscopical 
examination  of  the  conjunctival  secretion  was  undertaken  on  the  day  of  the 
patient's  admission,  the  following  day,  and  on  November  3,  at  the  onset  of 
the  second  outbreak  of  sclero-conjunctivitis.  On  the  first  day  one  made 
out  numerous,  more  or  less  altered  leucocytes.  Some  of  these  contained  in 
their  protoplasm  diplococci  which  had  the  aspect  and  characteristic  disposi- 
tion of  gonococci.  They  did  not  take  Gram  and  did  not  exist  outside  the 
cells.  On  November  2,  one  again  found  certain  cells  containing  gonococci; 
but  they  were  less  numerous  than  on  the  previous  day.  On  November  3, 
one  found  on  five  slides  only  occasional  leucocytes  and  no  micro  organisms. 

Case   42.    (Morax^i) — Gonorrhoea — Double-Sided    Sclero-Conjunctivitis. 

M.  D.,  aged  28,  contracted  a  gonorrhcea  about  November  19th,  1893.  On 
December  15th,  on  wakening  he  found  that  his  lids  were  stuck  together  and 
the  two  eyeballs  strongly  injected;  and  he  noticed  that  the  urethral  dis- 
charge had  disappeared  from  this  day  on.  On  December  19th,  one  made 
out  a  superficial  and  deep-seated  injection  of  the  conjunctiva  bulbi  of  both 
eyes  as  in  scleritis.  This  congestion  was  not  uniform,  but  was  more  marked 
at  certain  points.  There  was  no  chemosis;  only  very  slight  secretion;  and  a 
slight  sensation  of  pricking.  No  urethral  discharge  even  on  pressure. 
Complete  recovery  recurred  in  nineteen  days.  Microscopical  examination 
failed  to  reveal  gonococci. 

Case  43.   (Morax^i) — Gonorrhoea — Sclero-Conjunctivitis — Previous    History 
of  Gonorrhoea  and  Conjunctivitis. 

The  patient,  who  gave  a  history  of  gonorrhoea  followed  by  arthritis  and 
conjunctivitis  two  years  previously,  had  acquired  a  second  urethritis  about  a 
month  prior  to  consultation.  Fifteen  days  after  the  onset  of  the  gonorrhoea 
he  found  on  awakening  that  the  lids  on  both  sides  were  adherent  and  that 
the  eyes  were  injected  without  any  secretion.  There  had  been  very  marked 
photophobia,  and  one  made  out  pronounced  injection  of  both  the  bulbar 
and  palpebral  conjunctiva  which  was  at  the  same  time  both  superficial  and 
deep-seated.  The  corncte  were  clear  and  the  conjunctival  secretion  very 
slight.  Recovery  of  the  conjunctivitis  took  place  without  complication  in 
about  twenty-five  days.  No  gonococci  were  found  on  microscopical  exam- 
ination. 
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In  a  case  reported  by  Kipp  (see  page  75)  injection  of  the  sub- 
conjunctival vessels  on  the  temporal  half  of  the  sclerotic  was  the 
precursor  of  a  severe  inflammation  of  the  uveal  tract  in  that  eye.  A 
peculiar  case  of  severe,  double-sided  purulent  ophthalmia  whi^ch 
presented  in  its  initial  stages  the  appearances  of  a  scleritis  is  re- 
ported by  Parinaud.  He  was  sure  it  was  metastatic  in  nature 
because  of  its  characters  at  the  onset  of  the  infection,  of  its  simul- 
taneous development  in  both  eyes,  of  its  alternation  with  articular 
pains,  and,  finally,  because  of  the  disappearance  of  the  urethral  dis- 
charge when  the  conjunctivitis  declared  itself. 

Case   44.    (Parinaud^s)— Gonorrhoea — Arthritis — Double-Sided    Scleritis    fol- 
lowed by  Purulent  Ophthalmia — Involvement  of  Corneae. 

A  patient  presented  himself  at  Parinaud's  clinic  for  an  affection  having 
the  appearances  of  a  double-scleritis.  In  the  left  eye,  in  particular,  on  the 
outer  half  of  the  globe  there  was  a  patch  of  deep-seated,  well-localized 
injection,  without  chemosis  and  without  secretion.  In  the  right  eye  there 
was  a  little  secretion  and  chemosis  of  the  conjunctiva  which  appeared  sus- 
picious. Of  special  significance  was  the  fact  that  the  ocular  affection  had 
succeeded  rheumatic  pains  of  the  two  shoulders  which  disappeared  when 
the  eyes  were  involved.  This  affection  was  not  long  in  assuming  in  both 
eyes  the  characters  of  a  grave  purulent  ophthalmia  with  infiltration  of  the 
cornea.  Parinaud  looked  for  gonorrhoea  but  could  find  no  urethral  dis- 
charge. The  patient  related  to  him,  however,  that  fifteen  days  previously 
he  had  had  a  discharge  for  some  days  which  spontaneously  disappeared 
when  the  rheumatic  pains  manifested  themselves.  The  patient  was  not 
long  afterwards  again  seized  by  articular  pains  in  all  his  limbs,  and  he 
was  received  into  the  hospital  with  both  eyes  already  greatly  damaged. 
The  right  had,  in  fact,  been  lost.  The  urethral  discharge  had  reappeared  as 
the  rheumatism  and  conjunctivitis  had  diminished. 
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As  stated  elsewhere,  it  would  seem  from  recent  investigations 
and  pathological  observations  that  in  metastatic  ocular  affections 
the  various  micro-organisms  differ  in  their  affinities  for  the  several 
coats  of  the  eye ;  that,  while  the  pyogenic  cocci  most  often  lodge  in 
the  retina,  the  gonococcus  like  the  tubercle  bacillus  finds  its  most 
favorable  environment  in  the  uveal  tract.  Gonorrhoeal  metastases 
of  the  vascular  coat  of  the  eye  were,  with  metastatic  conjunctivitis, 
the  first  to  be  accurately  recorded  after  the  connection  between 
gonorrhoea  and  gonorrhoeal  arthritis  had  been  pointed  out;  and  they 
have  been  more  numerously  reported  than  those  of  any  other  part. 
The  exact  relative  frequency  with  which  the  various  structures  of 
the  eye  are  visited  by  gonorrhoeal  metastases  remains,  however,  to 
be  determined ;  for,  on  the  one  hand,  a  very  large  number  of  cases 
of  inflammation  of  the  uveal  tract,  particularly  the  less  serious  ones, 
have  been  undoubtedly  looked  upon  as  too  trivial  to  report,  while, 
on  the  other  hand,  affections  of  the  other  parts,  much  more  recently 
observed,  have,  because  of  their  rarity,  been  very  generally  placed 
on  record. 

Etiology. — There  are  no  figures  to  show  what  part  the  gono- 
coccus plays  in  the  production  of  the  inflammations  of  the  uveal  tract 
viewed  collectively,  and  the  figures  for  iritis  which  might  be  taken 
as  a  fairly  accurate  index  for  the  whole  vascular  coat,  are  not  in  en- 
tire agreement.  In  fourteen  of  his  one  hundred  patients  suffering 
from  primary  non-traumatic  inflammation  of  the  iris,  Collins^^^ 
could  trace  the  ocular  inflammation  to  a  specific  urethritis;  and 
Kipp^^  found  gonorrhoea  or  gonorrhoeal  rheumatism  present  at  the 
onset  in  something  less  than  seventeen  per  cent,  of  his  cases  of  in- 
flammation of  the  uveal  tract.  Yeld^-^**  analyzed  159  cases  of  prim- 
ary iritis,  and  eight  per  cent,  of  these  was  attributed  to  gonorrhoea ; 
and  in  another  series  of  150  cases  by  Gutmann^''*  in  which  the  gen- 
eral examinations  were  made  by  Litten  and  Lassar,  five  were 
thought  to  have  been  caused  by  systemic  gonorrhoea.  Hennart's^^* 
figures  give  syphilis  as  the  etiological  factor  in  50  to  60  per  cent,  and 
rheumatism  in  30  to  40  per  cent,  of  all  cases  of  primary  iritis.  The 
remaining  10  per  cent,  are  due  to  acute  infections  of  the  organism 
including  gonorrhoea;  constitutional  dyscrasias  such  as  scrofula,  dia- 
betes, albuminuria ;  or  to  uterine  catamenal  manifestations.     Some- 
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what  opposed  to  these  statistics  are  the  findings  of  von  Michel/-' 
who  does  not  mention  gonorrhoea  as  the  etiological  factor  in  a  single 
one  of  his  series  of  eighty-four  cases  of  primary  iritis  which  were 
submitted  to  a  most  searching  general  examination.  These  figures, 
too,  were  said  to  be  in  accord  with  those  of  Haas,^^^*  who  analyzed 
all  the  cases  of  this  nature  which  had  attended  the  Wuerzburg 
clinic  during  a  period  of  ten  years.  It  will  be  seen  then,  from  the 
foregoing  figures,  that  the  estimates  in  regard  to  the  part  played  by 
systemic  gonorrhoea  in  the  production  of  inflammations  of  the  uveal 
tract  vary  not  a  little,  and  that  it  is  impossible  to  assign  any  exact 
proportion  to  gonorrhoeal  infection.  It  is  probably  better,  therefore, 
to  read  the  figures  as  they  stand,  and  infer  that  the  percentage  varies 
within  the  limits  mentioned  largely  as  the  result  of  differences  in 
the  social  and  hygenic  conditions  of  the  places  in  which  the  statis- 
tics are  collected. 

Pathology. — The  general  pathological  features  of  systemic 
gonorrhoea  have  been  discussed  elsewhere.  The  local  changes  prob- 
ably differ  in  no  essential  particular  form  from  those  which  charac- 
terize inflammations  of  the  uveal  tract  in  general,  and  are  too  well 
known  to  call  for  special  mention  here.  In  this  connection,  how- 
ever, the  following  case  of  mild  "  iritis,"  very  probably  of  gonor- 
rhoeal origin,  in  which  I  was  able  to  obtain  the  eyeball  for  examina- 
tion, is  interesting  and  instructive. 

Case   45. — GonorrhcEa,    Cystitis,    Pyelo-Nephritis — Gonorrhoeal    Septicaemia, 
Polyarthritis,  Iritis — Death  from  Acute  Dilatation  of  the  Stomach. 

Charles  ,  aged  29,  entered  the  Royal  Victoria  Hospital,  Montreal, 

on  April  25th,  1900,  complaining  of  pains  in  the  back,  pains  in  the  great  toe, 
and  a  discharge  from  the  urethra. 

The  young  man,  a  clerk  by  calling,  and  moderate  in  his  habits,  stated 
that  there  was  no  personal  or  family  disposition  to  rheumatism  and  gave 
the  following  account  of  his  illness:  About  a  month  previous  to  his  admis- 
sion, he  noticed,  a  day  or  so  after  exposure,  a  purulent  discharge  from  the 
urethra,  but  paid  little  attention  to  the  matter  during  the  following  three 
weeks.  At  the  end  of  this  time  frequency  of  micturition  accompanied  by 
pains  of  a  burning  character,  induced  him  to  seek  medical  advice;  but  in 
spite  of  treatment  of  the  urethral  condition,  general  weakness  and  pain  in 
the  back  and  ankle  supervened  during  the  following  week  and  he  was 
referred  to  the  hospital  by  his  physician. 

On  admission,  the  case  was  diagnosed  as  clearly  one  of  "  gonorrhoeal 
rheumatism,"  syphilitic  infection  being  carefully  excluded;  and  during  the 
patient's  illness  the  great  toe  of  the  right  foot,  the  right  and  left  knee- 
joints,  the  spinal  column,  especially  the  lumbar  region,  and  the    (?  right) 
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"wrist  were  the  sites  of  inflammatory  changes  more  or  less  marked.  The 
joint  manifestations  were  accompanied  by  a  temperature  which,  while  not 
high,  was  of  a  distinctly  septic  type. 

On  March  nth,  i.e.,  about  six  weeks  after  the  onset  of  the  illness,  I 
examined,  at  the  request  of  the  late  Prof.  Stewart,  the  patient's  left  eye,  and 
found  pericorneal  injection,  and  the  usual  evidences  of  a  well-defined  inflam- 
mation of  the  iris.  While  not  thinking  at  the  time  to  inspect  the  cornea 
with  high  magnification  for  cyclitic  dots,  there  was  nothing  in  the  routine 
examination  to  make  one  think  of  looking  for  them;  and,  as  there  was  no 
special  pain  or  tenderness,  severe  reflex  disturbances  or  marked  diminution 
of  vision,  there  was  no  clinical  reason  for  supposing  that  the  ciliary  body 
participated  in  the  inflammation.  The  case  was,  therefore,  looked  upon  as 
one  of  pure  metastatic  iritis  with  no  special  features  except  perhaps,  that  the 
conjunctival  vessels  showed  more  injection  than  is  usually  present  in  an 
-ordinary  case  of  inflammation  of  the  iris. 

Two  days  later  severe,  obscure  gastro-intestinal  symptoms  made  their 
appearance,  and  the  patient  died  on  March  22nd.  The  eye  condition,  under 
treatment,  had  been  rapidly  progressing  towards  recovery. 

The  post-mortem  examination,  five  hours  after  death,  showed  that  the 
direct  cause  of  death  was  acute  dilatation  of  the  stomach.  It  will  suffice  to 
mention  only  this  fact  as  the  condition  was  quite  independent  of  the  gonor- 
rhoea! disorder  and  will  be  described  more  fully  elsewhere  by  Prof.  Adami. 
The  left  eyeball,  still  showing  a  pupil,  fully  dilated  to  atropine,  and  an  iris, 
greenishly  discolored  from  inflammation  of  its  tissue,  was  removed  and 
placed  for  hardening  in  formaline. 

As  regards  the  other  organs,  there  was  marked  urethritis,  moderate 
cystitis,  slight  inflammation  of  the  left  ureter,  and  of  the  left  kidney  with 
involvement  of  its  pelvis.  Gonococci  were  found  in  abundance  in  the 
urethra,  and  in  slight  numbers  in  the  bladder  and  kidney  pelvis;  but  cultures 
from  the  fluid  of  the  affected  joints,  the  heart  blood,  and  other  parts  were 
sterile. 

On  examining  the  eyeball  microscopically,  the  corneal  epithelium 
showed  no  change;  but  the  conjunctival  and  ciliary  vessels  corresponding  to 
the  injection  present  during  life,  were  dilated  and  lined  externally  by  small, 
round-cells  which  had  invaded  the  loose  episcleral  tissue,  especially  in  the 
immediate  vicinity  of  the  limbus.  This  dilatation  of  the  vessels  could  be 
noted  for  some  distance  backwards  over  the  surface  of  the  sclerotic. 

The  substantia  propria  of  the  cornea  was  normal;  no  increase  in  its 
cellular  elements  could  be  made  out.  The  endothelial  cells  on  Descemet's 
membrane  appeared  likewise  to  be  unaltered;  but  the  posterior  surface  of 
the  cornea,  along  its  whole  extent,  was  lined  by  numerous  cells,  which  in 
places  formed  small  clumps  or  aggregations,  i.e.,  cyclitic  "dots."  The 
spaces  of  Fontana,  and  Schlemm's  canal  were  crowded  with  cellular  ele- 
ments; but  the  angle  of  the  anterior  chamber  was  everywhere  open. 

The  iris  as  a  whole  showed  swelling,  and  a  small-round-cell  infiltration, 
-which  was  especially  marked  along  its  anterior  border.  But  more  striking 
were  the  changes  in  the  ciliary  body.  The  substance  of  this  structure  was 
likewise  swollen;  in  certain  sections  its  anterior  border  was  seen  to  be 
pressed  forward  against  the  posterior  surface  of  the  iris,  though  apparently 
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without  any  adhesion  formation  having  taken  place.  The  ciliary  body 
proper  was  densely  invaded  by  cells,  while  along  the  whole  extent  of  the 
'ciliary  processes,  external  to  the  retinal-pigmen  layer,  was  seen  a  fibro- 
cellular  exudate,  of  a  rather  massive  character.  In  the  iris  and  ciliary 
body,  the  poliferated  cells  showed  a  marked  tendency  to  form  areas  of 
denser  infiltration.  This  appearance  was  one  of  the  most  striking  in  the 
sections. 

Studying  the  cellular  elements  in  the  exudate  along  the  ciliary  body  and 
the  pars  ciliaris  retinae  one  saw  (i.)  Cells  entirely  filled  by  pigment  granules- 
and  of  relatively  large  size.  Some  of  these  were  round,  some  more  or  less 
oval,  and  others  pear-shaped  in  character.  At  times  their  single  large 
nucleus  could  be  indistinctly  made  out.  (2.)  Cells  no  doubt  of  the  same 
nature  which  were  only  partially  filled  by  pigment  granules  and  showed  a 
single  deely-staining  nucleus.  (3.)  Mono-nuclear  cells  of  diflferent  sizes 
and  shapes  having  eccentric  nuclei  and  all  the  characters  of  plasma  cells; 
and  (4.)  Polyneuclear  cells,  also  differing  in  size  and  shape,  in  some  of  which 
the  nucleus  was  seen  to  be  in  the  process  of  breaking  up  (pycnosis).  These 
four  groups  of  cells  were  so  indistinguishable  from  those  in  the  clumps  on 
Descemet's  membrane  that  one  inferred  that  they  all  had  a  common  origin 
in  the  ciliary  body.  The  various  cellular  forms  in  the  ciliary  exudate  de- 
creased in  number  from  before  backwards  and  finally  entirely  disappeared. 
Along  the  retina  one  saw  a  few  cells  of  relatively  large  size  with  a  large 
palely  staining  nucleus;  but  these  did  not  appear  in  the  cyclitic  dots.  A 
differential  count  of  the  cells  in  the  exudate  showed  that  the  small  mono- 
nucleur  cells  were  slightly  in  excess  of  the  poly-nucleur  form.  Sections 
(paraffin  as  well  as  celloidin)  carefully  stained  in  diflferent  ways  for  gono- 
cocci  and  other  possible  organism  gave  entirely  negative  results. 

Summarizing  this  report,  one  had  to  do  clinically  with  a  case 
of  systemic  infection  almost  certainly  of  gonorrhoeal  origin  which 
had  given  rise  among  other  manifestations  to  an  inflammation  of 
the  iris.  As  previously  remarked,  there  was  nothing  in  the  state  of 
the  eye  to  suggest  involvement  of  the  ciliary  body,  and  I  wish  par- 
ticularly to  emphasize  that  the  clinical  picture  was  that  of  a  mild 
and  simple  iritis  which  had  already  undergone  a  considerable  de- 
gree of  resolution  when  the  death  of  the  patient  occurred. 

In  view  of  the  slight  ante-mortem  changes,  the  extensive  mi- 
croscopal  findings  in  the  ciliary  body,  which  were  largely  unexpect- 
ed, are  highly  instructive.  They  prove  conclusively  that  in  every 
case  of  so-called  iritis  the  pathological  process  is  by  no  means  lim- 
ited to  the  iris  but  extends  at  least  to  the  adjacent  portion  of  the 
uveal  tract.  It  is  particularly  interesting  in  this  case  to  note  how 
closely  the  changes  are  limited  to  the  parts  supplied  by  the  anterior 
ciliary  vessels.  In  the  light  then  of  this  fact,  and  what  pathology 
has  already  taught  us,  we  are  compelled,  even  though  we  retain  the 
old  nomenclature,  to  broaden  our    conception  of  these  inflamma- 
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tions;  and  it  would  be  justifiable  and  perhaps  even  advisable  to  dis- 
card the  word  iritis  and  substitute  therefor  the  terms  mild  or  severe 
iridocyclitis,  the  better  to  express  the  character  and  extent  of  the 
changes  which  we  know  to  be  present  in  these  cases. 

The  finding-  microscopically  of  cyclitic  dots  so  extensivelv  on 
Descemet's  membrane  fully  bears  out  the  statement  so  clearly  ex- 
pressed by  Friedenwald  in  1896*  that  they  are  present  in  every  case 
of  iritis,  if  only  one  looks  for  them  with  sufficiently  high  magnifi- 
cation. As  stated  above,  it  was  possible  to  show  with  certainty 
that  the  cells  composing  the  clumps  on  Descemet's  membrane  were 
identical  with  those  in  the  cyclitic  exudate ;  that  both  were  the  out- 
come of  the  inflammation  of  the  ciliary  body.  Friedenwald's  find- 
ings are  therefore  additional  proof  of  a  constant  and  concomitant 
ciliary  involvement  in  cases  where  clinically  the  inflammatory  pro- 
cess seems  to  be  entirely  confined  to  the  iris. 

In  other  respects,  the  pathological  findings  are  what  one  would 
expect  to  find  in  a  case  of  mild  and  resolving  iridocyclitis.  The  ex- 
udate is  everywhere  highly  cellular  in  character,  and  at  no  place  is 
there  any  attempt  at  formation  of  adhesions. 

One  might  say  with  justification  that  the  negative  bacteriolog- 
ical findings  favor  the  purely  toxic  theory  of  inflammation ;  but  the 
fact  that  microorganisms  were  not  found  lessens  very  little  the  pro- 
bability of  their  presence.  The  difficulties  in  the  way  of  detecting 
bacteria  in  the  eye  are  great ;  indeed  for  certain  parts  of  the  organ 
insurmountable  at  the  present  time.  Moreover,  the  germs  may 
very  well  have  died  out,  have  been  present  in  too  scant  numbers  to 
detect,  have  undergone  post-mortem  autolysis  or  have  been  situated 
in  portions  of  the  globe  which  did  not  come  under  inspection.  On 
the  other  hand,  in  a  positive  way,  the  numerous  areas  of  denser  in- 
filtration which  one  finds  in  inflammation  of  the  iris  and  ciliary 
body,  were  particularly  well  marked  in  this  instance,  and  strongly 
suggest  an  underlying  embolic  process  or  the  focal  growth  of  gono- 
cocci  or  other  bacteria  in  the  affected  tissues. 

Symptomatology. — In  discussing  the  symptomatology  of  the 
inflammations  of  the  uveal  tract,  I  shall  first  present,  as  I  did  in  the 
case  of  metastatic  conjunctivitis,  a  review  of  the  observations  of 
previous  writers  in  regard  to  these  affections ;  and  later  criticise 
these  views  in  the  light  of  an  anah^sis  of  the  reports  of  cases  of  this 
nature  gleaned  from  the  literature.     I  shall  not  attempt  to  quote  all 
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that  has  been  written  on  the  subject;  but  will  give  only  the  extracts 
which  are  important  and  in  reality  cover  all  that  we  know  in  this 
field.  One  begins  then  with  Lawrence  (1830)  who,  as  stated  in  the 
introduction,  gave  us  our  first  general  description  of  gonorrhoeal 
iritis.  Under  the  title  "  Gonorrhoeal  inflammation  of  the  external 
tunics  and  iris,"  Sir  William  wrote  as  follows  : 

Lawrence'^:  "The  vascular  trunks  lying  between  the  conjunctiva  and 
sclerotica  are  distended,  and  the  anterior  portion  of  the  latter  membrane 
becomes  pink  or  purplish  red.  As  the  conjunctiva  participates  but  slightly 
in  the  affection,  these  changes  are  distinctly  seen  through  it.  There  is  in- 
creased lachrymal  secretion,  severe  pain  in  the  eye,  with  sense  of  tension, 
intolerance  of  light,  with  discharge  of  tears  on  slightest  exposure.  The 
pain  and  intolerance  are  sometimes  excessive,  so  that  the  smallest  access 
of  light  cannot  be  borne. 

"  The  inflammation  soon  extends  to  the  iris,  which  loses  its  brilliancy, 
assuming  a  dull  and  deeper  hue.  The  pupil  contracts,  and  lymph  is  effused 
from  its  margin.  The  external  redness  is  increased,  the  vessels  of  the  con- 
junctiva being  more  distended.  The  cornea,  at  the  same  time  becomes 
hazy,  and  vision  is  more  or  less  impaired.  Nebulous  opacity  and  speck  of 
the  cornea  are  sometimes  produced.  As  the  inflammation  subsides,  the  iris 
recovers  its  natural  color,  and  vision  is  restored. 

"  If  the  inflammation  becomes  considerable,  it  may  cause  adhesion  of 
the  pupil,  with  contraction  of  the  aperture;  and  the  adhesions  thus  formed 
are  sometimes  white,  as  in  arthritic  iritis.  Even  permanent  dimness  of 
sight  may  be  produced.  Sometimes  repeated  attacks  of  the  disease  occur, 
each  of  which  causes  fresh  adhesions,  so  that  at  last  the  pupils  are  fixed  in 
their  whole  circumference,  and  considerably  contracted." 

Mackenziei":  "The  iritis  which  owes  its  origin  to  gonorrhoea,  may  or 
may  not  be  preceded  by  synovitis.  In  general,  the  inflammation  of  the  eye 
is  very  severe.  It  often  commences  with  redness  of  the  conjunctiva  and 
sclerotica,  and  a  striking  haziness  of  the  lining  membrane  of  the  cornea. 
The  inflammation  speedily  affects  the  anterior  surface  of  the  iris,  which 
loses  its  natural  color.  The  disease  for  some  days  appears  to  be  an  aquo- 
capsulitis.  It  then  merges  into  an  iritis  serosa.  The  pupil  becomes  con- 
tracted and  the  vision  dim.  A  profuse  effusion  of  coagulable  lymph  now 
takes  place,  speedily  filling  the  pupil,  and  sometimes  falling  down,  in  a  curd- 
like form,  and  in  considerable  masses,  into  the  anterior  chamber.  In  some 
cases,  the  anterior  surface  of  the  iris  covered  with  lymph,  as  if  coated  with 
white  paint.  The  anterior  chamber  is  sometimes  almost  filled  with  the 
effused  lymph.  In  fact,  no  other  variety  of  iritis  presents  this  symptom  in 
the  same  degree.  There  is,  in  general,  violent  pain  in  and  round  the  eye, 
with  epiphora  and  intolerance  of  light.  I  have  seen  considerable  chemosis, 
or  conjunctival  oedema  attend  gonorrhoeal  iritis;  but  there  is  no  purulent 
discharge  from  the  conjunctiva.  There  are  no  tubercles  or  abscesses  on 
the  surface  of  the  iris,  as  in  syphilitic  iritis.  The  pupil,  if  the  case  is  left  to 
itself,  remains  contracted,  and  adherent  to  an  opaque  capsule,  with  the 
retina  much  more  sensible,  the  iris  less  changed  in  structure,  and  the  eye- 
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ball  altogether  less  thoroughly  disorganized,  than  in  syphilitic  iritis,  but  with 
a  great  disposition  left  for  relapse. 

"  The  patients  who  have  been  observed  to  suffer  from  gonorrhoeal  syno- 
vitis and  iritis,  have  generally  been  young  men  of  scrofulous  constitutions, 
who  lived  hard,  and  were  careless  of  exposure  to  cold.  Each  time  the 
patient  catches  gonorrhoea  he  is  liable  to  an  attack  of  synovitis  or  iritis,  or 
suffers  first  from  the  one  and  afterwards  from  the  other.  In  some  cases, 
however,  there  has  been  no  new  gonorrhoea,  although  a  second  or  third 
attack  of  inflammation  has  aflfected  the  joints  or  the  eye.  Over-exertion  of 
sight  has  sometimes  produced  a  new  attack  of  severe  gonorrhoeal  iritis. 
Generally  one  eye  only  is  affected;  sometimes  the  same  eye  suffers  repeated- 
ly. In  other  instances,  first  one  eye  is  attacked,  the  next  time  the  other  is 
infliamed.       Rarely  are  both  eyes  affected  at  once. 

''  The  patient  is  generally  troubled  with  gleet,  when  the  iritis  occurs.  In 
some  cases,  the  iritis  alternates  with  synovitis  and  gonorrhoea,  so  that  when 
one  of  them  is  present,  the  others  are  gone.  It  rarely  happens  that  all  three 
are  present  at  once.  In  many  instances,  the  patients  are  harassed  for 
years  by  a  suv,cession  of  the  three,  and  at  last  are  left  in  a  state  of  great 
debility,  their  sight  much  impaired,  and  several  of  their  joints  incapable  of 
motion.  An  eruption  (ecthyma  cachecticum  ?)  covers  in  some  the  scalp 
and  the  extremities,  and  the  nails  of  the  fingers  and  toes  are  destroyed. 

"  The  gonorrhoeal  is  generally  more  rapid  in  its  progress  than  any  of  the 
other  varities  of  iritis,  and  is  one  of  the  most  severe  and  formidable  while  it 
lasts;  but  it  yields  more  promptly  to  decided  treatment  than  any  of  the 
rest,  and  affords  examples  of  perfect  recovery,  even  when  the  aqueous 
chambers  are  filled  with  lymph.  In  no  other  variety  of  iritis  is  the  recovery 
so  striking  and  complete.  A  first  or  second  attack,  energetically  treated, 
gives  way  readily,  and  absorption  proceeds  rapidly  so  that  it  is  rarely  the 
case  that,  under  such  circumstances,  tags  are  left  between  the  iris  and  the 
capsule.  The  patient  often  suffers  several  severe  attacks,  and  yet  vision  is 
preserved  entire.  It  is  only  from  very  numerous  relapses,  and  when  the 
treatment  has  been  originally  mismanaged,  that  the  pupil  is  left  irregular 
and  contracted,  and  vision  permanently  deteriorated. 

"  After  the  lymph  in  the  anterior  chamber  and  within  the  verge  of  the 
pupil  is  absorbed,  a  cake  of  it  is  sometimes  seen  lying  on  the  centre  of  the 
capsule.  This  is  also  absorbed.  Although  the  disposition,  then,  to  an 
effusion  of  lymph  is  greater  than  in  any  other  iritis,  the  tendency  to  organi- 
zation of  the  eflfused  lymph  is  less  than  in  the  other  varieties." 

Wordsworthi''^,  in  a  paper  published  in  1862,  quotes  Lawrence's  descrip- 
tion as  covering  all  that  he  had  observed  of  this  disease;  but  remarks  spe- 
cially that  the  subjective  symptoms  were  severe  out  of  proportion  to  the 
objective  signs.  Five  years  later  Galezowski^s  wrote  strongly  in  favor  of 
gonorrhoeal  iritis  and  described  the  condition  under  seven  headings  as  fol- 
lows:— 

I.  Gonorrhoeal  iritis  can  manifest  itself  in  the  course  of  a  gonorrhoeal 
arthritis.  It  can  nevertheless  appear  independently  of  the  articular  affec- 
tion. 2.  The  recurrences  of  the  iritis  are  not  due  to  an  accidental  cause 
such  as  fatigue  of  the  eyes,  cold,  etc.;  but  are  consecutive  to  the  evolution 
of  a  gonorrhoeal  virus  imprisoned  in  the  organism  which  breaks  out  afresh 
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under  the  influence  of  a  new  irritation  of  the  urethra.  3.  The  first  attacks 
of  iritis  are  most  commonly  of  a  serous  nature;  in  the  successive  recur- 
rences the  iritis  takes  on  a  graver  form  and  is  accompanied  by  plastic  exu- 
dations. 4.  All  the  flakes  that  fill  the  anterior  chamber,  as  well  as  the  cap- 
sular exudations  reabsorb.  5.  The  disease  commences  most  often  in  one 
eye,  but  in  the  successive  recurrences  passes  from  one  eye  to  the  other.  6. 
The  deep  membranes  of  the  eye  ordinarily  conserve  their  normal  condition. 
The  vision  is  blurred  only  during  the  inflammation  or  when  one  has  not 
been  able  to  prevent  the  formation  of  posterior  synechias.  7.  Sometimes  the 
iritis  is  accompanied  by  a  periscleritis. 

In  the  first  edition  of  the  Handbuch  of  Grsfe  and  Saemisch  contribu- 
tions to  the  subject  were  made  by  DeWecker  (1876)  and  Fcerster  (1877). 
These  exerted  a  very  wide  influence. 

DeWecker^S;  "A  mixed  form  of  plastic  and  serous  iritis  occurs  in  such 
a  characteristic  manner  in  those  affected  with  gonorrhoea  that  it  must  neces- 
sarily be  brought  into  relationship  with  the  inflammation  of  the  urethra. 
Contrary  to  many  observers  (Ricord)  we  have  never  seen  the  iritis  follow 
immediately  upon  a  gonorrhoea:  a  rheumatic  joint  affection,  especially  of  the 
knee,  constantly  precedes   it   (Fournier). 

"  What  justifies  us  in  separating  this  form  from  the  one  described  in  the 
previous  paragraph  (rheumatic  iritis)  is  that  here  the  characteristics  of  the 
rheumatic  iritis*  are  not  pronounced;  that  it  has  much  more  to  do  with  a 
mixed  form  which  generally  rapidly  disappears  under  appropriate  treatment 
without  leaving  behind  any  trace.  Further,  that  an  iritis  of  this  character 
easily  recurs,  even  when  no  trace  of  posterior  synechiae  is  present  so  soon 
as  the  individual  in  question  is  attacked  by  a  fresh  gonorrhoea." 

Foerster33;  "  If  the  existence  of  gonorrhoeal  iritis  is  still  questioned  in 
many  quarters,  the  reason  is  to  be  found  in  the  fact  that  one  is  still  too 
little  accustomed  to  examine  the  urethra  in  the  presence  of  iritis.  Who- 
ever does  this  in  every  case  of  iritis,  and  especially  elicits  an  exact  anam- 
jiesis  in  every  frequently  recurring  iritis,  will  soon  discover  a  number  of 
cases  in  which  no  traces  of  syphilis  but  a  connection  with  gonorrhoea  is 
present.  That  this  connection  is  not  an  accidental  one  is  evident  from  the 
fact  that  in  the  same  individual  repeatedly  recurring  gonorrhoeas  are  accom- 
panied by  repeatedly  recurring  iritis.  Generally  posterior  synechiae  are 
present  in  both  eyes,  and  the  patient  suffers  simultaneously  on  ever-recur- 
ring joint  inflammations,  which  as  a  rule  are  designated  rheumatic  or  even 
gouty.       Both  eyes  are  constantly  involved,  though  not  always  at  the  same 


*A.  Pronounced  participation  of  the  episcleral  tissue  in  the  inflamma- 
tion of  the  iris.  B.  Great  density  and  adhesiveness  of  synechiae.  C.  Rela- 
tively slow  subsidence  of  the  swelling  and  injection  of  the  pericorneal  tissue 
as  compared  with  other  forms  of  iritis.  D.  Longer  duration  of  inflamma- 
tion of  the  episcleral  tissue  as  compared  with  that  of  the  iris.  E.  Extra- 
ordinary tendency  to  recurrences  as  the  result  of  injurious  circumstances, 
particularly  damp  cold;  and,  F.  When,  after  repeated  relapses,  the  charac- 
teristic picture  of  the  rheumatic  iritis  has  become  blurred,  and  the  case  pre- 
sents more  the  features  of  an  irido-chroroiditis  with  complete  posterior  syn- 
chias  by  (i.)  episcleral  areas  of  inflammation,  (2.)  discoloration  of  the 
sclera  about  the  cornea,  and  (3.)  a  peripherally  sclerosed  portion  of  cornea. 
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time 
unaffected 


m,!,f! JJrVT" '""A"  !''"'  ■>™f"'<^<i  form,  one  eye  remain  entirely 
i=„v   ,  ■^f'"'  »'™ys  arise  under  these  circnmstances.     Especially  character 

rt^  do":"  %z"'\°"'  ::t  """^"'^  *-=  «°"°"-«^'  nlr': :: ; 

itself  in  thf  ,,.  '^","""=1"=.  according  to  my  experience,  ,t  stamp, 

pre    p  ta.ed  artn'^tl  e      'vr^  ""'^*'°"'  "^  "°'  ^°  O"-"'^  "  -  -•■?; 
present  "^"^   ''""=  '■"'^•^-       ^''^'"'^  °P^'=i"«  are  frequently 

in  on'i;^  very'^r;' of'm"'  T  '°  '"I"''  I'''  '''  ^«""°"-  '  "^^  ^'^'^  >"at 

Tdy-rtL'^  '£^  -r  r  — -  ■"'" --""^ 

oclar  coni  met    a        Th"    "    ""  ""'""°"  °'  '"^    ^"^'-^  °f  ">e  whole 
area  of  the  an  erior  capsule  of  the  lens'  7"      ""V°  '°"''  ^'^  ^"P'"^^^ 

^::fSi5S;?B^aE3Ha£;?x 
:^:'rtrior:i,LC''"TjirrrinL"^'=^-T-^^^^^^^^^^^^^^^^^ 

Tcopic  exam  na^in  ,1  """""«"-="•  °«  'he  disease.       No  ophthalmo- 

scopic exam  na, on  could  of  course  be  made  at  this  stage.      The  sisht  was 
always  greatly  impaired.     Intense  pain  in  and  around  the  eye  was  a  marked 

:=of^^^r,dar  irt^a=rai:;ti  ir^ 

.ress^stea'dVtnnt'h^d'en^rerSsIttrhrin-'olSL:-^^^^^^ 

or  a  return  of  .^^^T.J^i ::::  fi:^:i::'izt^  ^^^^^ 

In  several  of  my  cases  such  relapses  occurred,  and  two  or  three  wekselaosed 
before  the  fibrmous  exudation  was  entirely  absorbed.  With  The  beg  nn  « 
of  the  absorption  of  the  fibrinous  substance  in  the  anterior  chamber  "he"! 
was  always  associated  a  marked  decrease  in  the  congestion  of  the  vessels  o 
a  moH  .  '=°"^"""-^^:  ^-"l  by  the  time  the  exudation  had  disappeared  on°y 
a  moderate    ciliary  injection  remained,    which  usually  continued  for  sotne 
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weeks  more.  Posterior  synechise  remained  in  most  cases;  and  even  in 
those  cases  in  which  the  pupil  had  been  kept  moderately  dilated  throughout 
the  course  of  the  disease  adhesions  between  the  pupillary  margin  and  the 
lens  capsule  could  not  be  entirely  prevented.  The  ophthalmoscopic  exam- 
ination which  was  always  made,  as  soon  as  the  pupil  was  free,  showed  in 
every  case  some  diffuse  opacity  of  the  vitreous  body,  and  in  many  cases 
there  were  also  present  membranous  opacities  of  varying  density.  In 
some  cases  the  outline  of  the  disc  was  obliterated,  and  the  retinal  veins 
were  as  a  rule  found  congested  and  tortuous.  Changes  in  the  choroid  could 
not  be  seen  in  any  of  the  cases.  The  period  required  for  the  complete 
clearing  up  of  the  vitreous  body  varied  from  two  to  six  months,  and  in  a 
few  of  the  cases  some  fleeting  opacities,  remained  as  long  as  the  patient 
was  under  observation.  In  most  of  the  cases  the  sight  was  completely  re- 
stored, while  in  a  few  it  remained  somewhat  impaired. 

"  In  only  a  few  of  the  cases  were  both  eyes  attacked  simultaneously,  but 
in  several  the  second  eye  became  affected  before  the  first  had  entirely  recov- 
ered. In  other  cases,  the  second  eye  was  attacked  by  the  same  disease  a 
year  or  two  after  the  first,  while  in  still  others  the  unaffected  eye  remained 
healthy  as  long  as  the  patient  was  under  observation.  Relapses  were  quite 
frequent,  and  in  some  of  my  cases  one  or  the  other  eye  would  be  attacked 
almost  every  year.  The  relapses  were,  however,  always  of  a  milder  type 
than  the  initial  attack  and  yielded  more  speedily  to  treatment. 

"From  the  above  it  will  be  seen  that  the  great  majority  of  my  cases  of 
gonorrhoic  irido-choroiditis  presented  the  features  not  infrequently  seen  in 
cases  of  irido-choroiditis  following  idiopathic,  chronic,  articular  rheumat- 
ism, and  that  the  gonorrhoic  form  has  no  symptoms  peculiar  to  it." 

Nettleshipi*!;  "  Gonorrhoea!  rheumatism  is  not  unfrequently  the  starting- 
point  of  relapsing  iritis  and  the  other  conditions  named  above,  as  well  as  of 
chronic  relapsing  rheumatism.  Rheumatic  iritis  occurring  for  the  first  time 
with  gonorrhceal  rheumatism  is,  in  my  experience,  more  often  symmetrical 
than  other  forms  of  arthritic  iritis,  or  than  the  later  attacks  of  iritis  in  the 
same  patient;  a  fact  which  sometimes  makes  the  distinction  between  rheu- 
matic and  syphilitic  iritis  difficult. 

"  This  statement  is  based  on  records  of  104  cases  of  iritis  with  well- 
marked  rheumatic  symptoms,  and  6  with  gonorrhoea  but  no  rheumatism,  in 
all  of  which  syphilis  was,  so  far  as  possible,  excluded.  (a)  In  34  of  this 
series  the  first  attack  of  iritis  came  on  during,  or  very  soon  after,  gonor- 
rhoeal  rheumatism;  and  in  exactly  one-half  of  these  the  iritis  was  double.  In 
6  others  (making  40  in  all)  there  were  iritis  and  gonorrhoea,  but  no  rheu- 
matism ("gonorrhceal  iritis"),  and  here  the  proportions  were  the  same,  (b) 
In  the  remaining  70  cases  the  first  iritis  had  no  relation  to  gonorrhoea;  and 
in  the  subseries  the  attack  was  single  in  56  and  double  in,  at  the  most,  13 
(two  or  three  being  doubtful),  or  about  one-fifth.  No  corresponding  differ- 
ence obtained  in  regard  to  relapses,  the  vast  majority  of  the  recurrent 
attacks  in  both  subgroups  (a  and  b)  affecting  only  one  eye  at  a  time." 

Studying  these  descriptions  more  minutely  one  sees  that  Law- 
rence describes  an  iritis  with  rather  severe  reflex  symptoms  and  a 
tendency  at  times  to  repeatedly  recur:  or  perhaps  more  accurately 
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stated    an    iridocyclitis,    especially    if    one    interprets   the    corneal 
changes  to  be  those  which  occur  in  this  condition.     Mackenzie  pic- 
tures an  intense  iritis,  or  more  properly  an  iridocyclitis,  exhibiting 
a  marked  tendency  to  relapse  and  to  recur  with  each  fresh  gonor- 
rhcea;  an  inflammation  which  may  or  may  not  be  preceded  by  a  syn- 
ovitis and  affects  generally  only  one  eye ;  which  is  characterized  by 
an  absence  of  abcesses  or    tubercles ;    and    which,    finally,    though 
showing  a  greater  disposition  to  lymph-effusion  than  any  other  iri- 
tis, is  less  liable  than  the  other  varieties  to  have  this  substance  un- 
dergo organization  and  tends  generally  to  run  a  favorable  course. 
Wordsworth  entirely  agrees  with  Lawrence;  but  remarks  specially 
that     the  subjective   symptoms   are    severe  out   of    proportion  to 
the    objective    signs.      Galezowski    clearly    recognizes    the    con- 
nection between  iritis  and  gonorrhoea  but  adds  little  to  the  clinical 
picture.       He  describes  an  inflammation,  generally  monocular  and 
limited  to  the  iris,  which  is  usually  serous  in  character  in  the  first 
attacks  and  more  plastic  in  recurrences.       He  points  out  an  occa- 
sional association  with  periscleritis.    From  DeWecker's  description 
one  gets  simply  the  impression  of  a  mild  iritis,  always  preceded  by  a 
synovitis,  which  tends  easily  to  relapse  and  to  recur  with  successive 
urethral  inflammations.      Foerster  emphasizes  a  double-sided  nature 
of  the  affection  but  recognizes  no  specially  characteristic  features. 
He  states  only  that  plastic  exudations  are  not    so    quickly   or    so 
richly  precipitated  as  in  the  syphilitic  variety,  and  that  vitreous 
opacities  are  frequently  present.      Kipp's  description  is  very  similar 
to  that  of  Mackenzie :  severe  local  reflex  symptoms  with  a  marked 
tendency  to  exudations  into  the  anterior  chamber,  to  the  formation 
of    posterior    synechias,    and    to    recurrences,    exacerbations    and 
relapses;  vitreous  opacities  with  great  impairment  of  sight;  in  a 
word,  as  he  says,  nearly  always  the  picture  of  an  intense  inflamma-^ 
tion  of  the  entire  uveal  tract,  and  in  a  few  cases  only  that  of  a  mild 
iritis.       Nettleship's    contribution    is    a   well    grounded    statement 
to  the  effect  that  rheumatic  iritis  occurring  for  the  first  time  with 
gonorrhoeal  rheumatism  is  more  often  symmetrical  than  other  forms 
of  arthritic  iritis  or  than    the    later   attacks    of    iritis  in  the  same 
patient. 

While  many  other  references  to  gonorrhceal  iritis  and  inflamma- 
tions of  the  uveal  tract  are  to  be  found  in  the  literature  virtually 
all  that  is  now  taught  by  the  profession  in  regard  to  these  affections 
is  embodied  in  the  abstracts  presented  above.  From  them  it  will 
be  seen  that  while  the  connection  between  gonorrhoea  and  uveal 
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inflammations  and  the  recurring  and  relapsing  character  of  these 
conditions  are  very  generally  recognized,  much  difference  of  opinion 
exists  in  regard  to  the  many  other  phases  of  the  diseases  under  dis- 
cussion. The  numerous  points  which  arise  will  be  dealt  with  more 
minutely  in  the  sections  which  follow. 

I  have  collected  for  study  from  the  literature  112  cases  of 
inflammation  of  the  uveal  tract;  but  the  figures  obtained  from  a 
classification  of  this  material  according  to  diagnoses  gives  one 
neither  a  precise  idea  of  the  relative  frequency  with  which  the  dif- 
ferent parts  of  the  vascular  coat  are  affected — of  the  extent  of  the 
inflammation  if  one  likes  better  so  to  express  it — nor  of  the  usual 
character  and  severity  of  the  gonorrhceal  uveal  inflammations.  The 
reasons  for  this  are  obvious.  On  the  one  hand,  innumerable  mild 
cases  have  been  undoubtedly  looked  upon  as  too  unimportant  for 
publication,  and  only  the  peculiar  or  severe  cases  have  been  placed 
on  record.  On  the  other  hand,  the  conception  of  the  various 
clinical  entities  has  varied  widely  with  the  observer.  What  one 
writer  calls  a  severe  iritis,  another  designates  an  iridocyclitis  or 
even  iridochoroiditis.  Much  depends  on  the  thoroughness  with 
which  the  routine  examination  has  been  made  and  the  pathological 
knowledge  of  the  reporter,  though  the  effect  of  tradition  has  also  to 
be  taken  into  account.  To  the  early  writers  the  term  iritis  covered 
at  least  all  the  changes  which  occurred  in  inflammations  of  the 
ciliary  body  as  well  as  the  iris  but  one  feels  that  later  ophthal- 
mologists have,  with  more  accurate  pathological  knowledge,  fol- 
lowed the  older  ones  too  closely  in  applying  this  term  to  inflamma- 
tions which  were  obviously  more  widespread. 

In  view  of  these  facts  it  is  impossible,  with  sufficient  accuracy, 
to  arrange  the  cases  according  to  the  common  classification  based 
upon  the  anatomical  subdivisions  of  the  uveal  coat;  and  granting  it 
possible  to  so  satisfactorily  treat  the  material  the  paucity  of  cases, 
even  when  one  includes  all  that  are  to  be  found  in  the  literature,  is 
too  great  to  permit  of  satisfying  generalizations.  Compelled, 
therefore,  to  depart  from  the  customary  lines,  I  shall  first,  taking  for 
granted  that  they  are  practically  the  same,  no  matter  what  portion 
is  affected,  consider  the  general  features  of  these  affections  as  a 
class,  and  afterwards  present  examples  of  the  various  types  of  in- 
flammation of  the  uveal  tract  to  which  systemic  gonorrhoea  is  sup- 
posed to  give  rise.  One  can  do  no  more  at  the  present  time,  with 
the  material  at  hand ;  but  this  field  offers  splendid  opportunities  for 
clinical  research. 
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AFFECTIONS  OF  THE  UVEAL  TRACT  ^^ 

GENERAL  FEATURES. 

Sex  and  Age. — A  predominance  of  the  male  sex  is  well  shown 
in  the  following  figures,  as  is  also  the  occurrence  of  systemic 
gonorrhoea  at  the  period  of  greatest  sexual  activity.  Of  one  hun- 
dred and  nine  cases  of  inflammation  of  the  uveal  tract  one  hundred 
and  five  were  males  and  only  four  were  females.  These  latter  were 
reported  by  Burchardt,^**  Cheatham/'"  Panas""  and  Reyling.^^^  The 
ages  of  ninety-one  patients,  arranged  according  to  half  decades,  are 
as  follows  : 

Cases 

15-19 6 

20-24 19 

25-29 22 

30-35 15 

36-39 15 

40-44 2 

45-49 5 

50-54 4 

55-59 2 

60-65 I 

Total 91 

Symmetrical  Arrangement. — The  symmetrical  character  of 
these  affections  is  a  question  upon  which  writers  are  at  variance. 
To  add  something  further  to  our  knowledge  of  this  matter  I  have 
analysed  the  cases  which  give  information  upon  this  point.  From 
accurate  comparison  with  previous  statistics  all  inflammations  su])- 
posedly  involving  the  choroid — plastic  and  suppurative  iridochoroid- 
itis — have  in  this  case  been  excluded.  An  analysis  of  the  ninety- 
five  cases  of  iritis  and  iridocyclitis,  which  pathologically  considered 
are  one  and  the  same  thing,  yields  the  following  facts: 

(i).  In  seventy-six  cases  in  which  the  eyes  were  involved  for 
the  first  time  the  affection  was  monocular  in  forty-eight  cases  and 
binocular  in  twenty-three. 

(2).  In  nineteen  cases  in  which  the  eyes  were  attacked  on  the 
second  or  subsequent  occasions  the  inflammation  was  single  in  six- 
teen instances  and  double  in  three. 

From  this  it  will  be  seen  that  generally  speaking  gonorrhceal 
iritis  or  iridocyclitis  is  much  oftener  asymmetrical  than  symmetrical ; 
but  if  one  compares  the  cases  in  which  the  eyes  were  affected  for 
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the  first  time  with  those  in  which  they  were  involved  in  later  at- 
tacks, the  findings  of  Nettleship,  namely,  that  rheumatic  iritis 
occurring  for  the  first  time  with  gonorrhoeal  rheumatism  is  more 
often  symmetrical  than  the  later  attacks  of  iritis  of  this  nature  in 
the  same  patient  is  largely  borne  out.  In  the  first  class  of  this  series 
over  one-third  of  the  cases  were  symmetrical;  while  in  the  second 
class,  only  about  one-sixth  were  of  this  character. 

Relationship  to  other  Manifestations. — The  chronological  rela- 
tionship of  the  ocular  to  the  other  manifestations  of  systemic  gonor- 
rhoea— by  which  is  meant  in  particular  the  joint  inflammations — is 
the  same  as  in  metastatic  conjunctivitis.  In  a  series  of  eighty-one 
cases  the  ocular  (i)  preceded  other  manifestations  in  ten  cases,  (2) 
appeared  concomitantly  with  other  manifestations  in  nine  cases,  (3) 
followed  other  manifestations  in  sixty-two  cases. 

These  figures  entirely  disprove  the  view  that  a  joint  inflamma- 
tion must  necessarily  precede  the  outbreak  in  the  uveal  tract;  and 
if,  as  shown  above,  the  ocular  trouble  can  even  for  a  time  be  the 
sole  expression  of  the  systemic  gonorrhoea,  it  is  only  reasonable  to 
suppose  that  it  can  be  the  only  manifestation  of  the  condition. 
Quite  a  number  of  cases  of  this  character  have  been  reported ;  but 
none  has  as  yet  been  accompanied  by  pathological  corroboration. 

TYPES   OF   INFLAMMATION. 

In  classifying  the  affections  of  the  uveal  tract  which  have  been 
attributed  to  systemic  gonorrhoeal  infection  one  finds  practically  all 
the  commoner  types  of  acute  inflammation  of  this  nature  represen- 
ted.* To  describe  these  is  to  describe  much  of  what  is  commonly 
accepted  in  regard  to  uveal  inflammations  in  general.  Still,  for  pur- 
poses of  comparison  with  those  resulting  from  other  etiological  fac- 
tors, it  is  advisable  to  sketch  all  the  various  clinical  pictures  to 
which  systemic  gonorrhoea  is  supposed  to  give  rise.  In  the  after 
study  of  these,  however,  one  must  not  take  for  granted  that  the  var- 
ious entities  are  as  fixed  in  their  character  as  the  classification  might 
lead  one  to  suppose.  The  boundaries  of  the  inflammations  are 
never  sharply  defined,  and  they  exhibit  a  tendency  to  spread  and  to 
vary  greatly  in  their  degree  of  intensity.  The  recurrences  and  the 
relapses  are  commonly  different  frort)  the  primary  attack,  and  alto- 
gether the  picture  is  protean  in  character.       Finally,  some  of  the 

*To  this  statement  one  striking  exception  has  to  be  noted.  Burchardt 
is  the  only  writer  I  can  find  who  describes  serous  cyclitis  (aquo-capsulitis) 
though  this  was  looked  upon  by  Fournier  as  a  commoner  expression  of 
systemic  gonorrhcEa  than  either  iritis  or  metastatic  conjunctivitis. 
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paragraphs  do  not  describe  types  in  the  strict  sense  of  the  term,  but 
rather  phases  which  conditions  of  this  kind  often  present.  With 
these  points  in  mind  one  can  distinguish  the  following  groups  of 
cases  : 

1.  Mild  Iridocyclitis  (Iritis). — The  case  reported  on  page  62 
of  this  study  may  be  taken  as  a  type  of  this  class.  The  well-known 
signs  of  iritis  are  present,  but  the  subjective  symptoms  are  of  the 
mildest  character  or  even  entirely  absent.  There  is  little  exudation 
into  the  chambers  and  vision  is  but  sHghtly  interfered  with.  The 
tendency  to  synechia  formation  is  slight,  and  the  inflammation 
shortly  ends  in  resolution  never  to  recur.  One  has  to  do  here,  as 
previously  shown,  with  an  inflammation  of  the  ciliary  body  as  well 
as  of  the  iris ;  and  one  ought  really  to  employ  the  term  iridocyclitis 
to  denote  the  extent  of  the  inflammation  present. 

2.  Severe  Iridocyclitis. — Here  one  has  exaggerated  all  the 
signs  and  symptoms  of  iritis,  with  a  few  additional  features.  The 
local  congestion  is  greater  and  there  is  chemosis  and  oedema  of  the 
lids  to  a  varying  extent.  Ciliary  pain  and  tenderness,  a  tendency 
to  increased  or  diminished  tension,  greater  cloudiness  of  the  media, 
more  marked  diminution  of  vision,  and  coarser  deposits  on  Des- 
cemet's  membrane  fill  out  the  picture.  This  symptom  group  is 
commonly  met  with  in  gonorrhoeal  metastases ;  but  the  cases  in  the 
literature  have  often  been  loosely  described  under  the  term  iritis, 

3.  Plastic  Iridochoroiditis. — These  cases,  judging  from  pub- 
lished desK:riptions,  are  often  indistinguishable  from  those  of  the 
preceding  class.  The  differentiation  is  arbitrarily  based 
upon  the  amount  of  exudation  into  the  vitreous  and  the  diminution 
of  vision ;  but  just  why  this  should  be  so  it  is  a  little  difficult  to  see. 
Undoubtedly  the  term  iridochoroiditis  describes  more  accurately 
than  iridocyclitis,  the  extent  of  the  inflammation  in  these  cases,  as 
the  whole  uveal  tract  is  involved  when  the  process  is  at  all  severe. 
Still,  one  knows  this  from  pathological  rather  than  clinical  findings. 
No  choroidal  changes  have  been  made  out  ophthalmoscopically  in 
these  cases ;  and  the  iris  and  ciliary  body  and  not  the  choroid  are 
responsible  for  the  exudations  which  are  visible  and  cloud  the  sight. 
The  following  five  cases  of  Kipp  and  Bull  will  illustrate  the  concep- 
tion of  this  group  by  the  profession  : 

Case  46.    (Kipp36) — Gonorrhoea  —  Arthritis — Iritis  —  Rheumatism  —  Second 
Gonorrhcea — Arthritis — Iridochoroiditis. 

A  gonorrhoea,  contracted  some  years  previously  by  a  gentleman,  aged 
about  20,  was  followed  by  an  inflammation  of  the  right  knee  joint   and    an 
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iritis  of  the  right  eye;  and  after  this  repeated  attacks  of  rheumatism  occur- 
red. A  second  gonorrhoea,  acquired  some  months  previously,  was  again 
followed  by  inflammation  of  the  knee  joint;  and  two  days  previous  to  con- 
sultation pain  was  noted  in  the  left  eye. 

On  examination  one  found  slight  urethral  discharge,  and  injection  of  the 
sub-conjunctival  vessels  on  the  temporal  half  of  the  sclerotic  of  the  left  eye. 
There  were  no  visible  changes  in  the  cornea  or  iris  and  vision  was  perfect. 
The  right  eye  was  quiet,  but  its  pupil  was  bound  down  by  numerous,  broad 
posterior-synechiae  and  obstructed  by  a  dense  pigment  deposit  as  the  result 
of  the  previous  attack  of  iritis.       V.=5|30. 

Two  days  later  the  whole  ocular  conjunctiva  of  the  left  eye  was  in- 
tensely injected;  but  the  aqueous  was  clear,  and  the  pupil  widely  dilated  from 
the  instillation  of  atropine.  The  iris  was  neither  swollen  nor  discolored, 
and  examination  showed  the  interior  of  the  eye  healthy.  On  the  following 
day  there  was  great  oedema  of  the  ocular  conjunctiva  ;  the  aqueous  was 
cloudy  ;  the  iris  swollen  and  discolored  ;  the  pupil  much  smaller  than  the 
day  before,  and  blocked  by  a  greyish  exudation.  The  eye  was  very  painful 
and  sensitive  ;  but  there  was  no  purulent  discharge  whatever.  During  the 
next  three  days  the  aqueous  became  more  turbid,  and  on  the  fourth  day  the 
lower  two-thirds  of  the  anterior  chamber  was  filled  by  a  grayish  gelatinous 
(fibrinous)  exudation.  Vision  was  greatly  impaired  and  the  pain  was  ex- 
ceedingly severe.  On  the  following  day,  while  the  left  eye  showed  no 
change,  considerable  circumcorneal  injection  was  noticed  in  the  right  eye, 
which,  up  to  this  time,  had  been  free  from  pain.  The  anterior  chamber  con- 
tained an  exudation  similar  to  that  in  the  other  eye,  and  the  iris  was  swollen 
and  discolored.  The  patient  was  now  nearly  blind  in  both  eyes.  During 
the  next  two  days  the  eyes  underwent  but  little  change,  except  that  the  ex- 
udation seemed  to  contract.  On  the  following  day  there  was  increased  pain 
in  the  left  eye,  the  chemosis  was  more  marked,  and  the  aqueous  was  again 
quite  muddy.  The  right  eye  was  decidedly  better.  During  the  following 
week  there  was  a  steady  improvement  in  both  eyes.  In  the  left  the  chem- 
osis gradually  diminished,  the  aqueous  became  clear,  the  gelatinous  exuda- 
tion assumed  first  the  shape  of  a  lens,  then  that  of  a  disc  and  then  after  re- 
maining suspended  in  front  of  the  dilated  pupil  for  several  days  gradually 
disappeared.  About  this  time  a  filmy  exudation  was  noticed  to  cover  the 
lower  portion  of  Descemet's  membrane,  and  a  mass  of  pigment  made  its 
appearance  on  the  outer  pupillary  margin.  The  vitreous  was  so  hazy  that 
the  details  of  the  fundus  could  not  be  made  out  with  the  ophthalmoscope. 
Two  weeks  later  there  was  still  injection  of  the  sub-conjunctival  vessels  for 
some  distance  around  the  limbus  of  the  left  eye,  but  the  cornea  and  aqueous 
were  perfectly  clear.  On  the  anterior  capsule  of  the  lens  were  several  con- 
centric grayish  rings  (the  remains  of  the  exudation)  and  the  vitreous  was 
still  hazy.  The  tension  of  the  eye  was  somewhat  below  the  normal. 
V.=5|2i.  About  six  weeks  later  all  injection  of  the  ocular  conjunctiva  of 
the  left  eye  had  disappeared.  The  iris  was  still  somewhat  discolored  but  not 
swollen;  the  vitreous  was  clear  and  the  fundus  apparently  normal;  and  ten- 
sion and  vision  were  normal.  The  eye  remained  in  this  condition  for  about 
two  and  a  half  months,  when  there  was  again  some  pain  with  injection  of 
the  vessels  near  the  outer  margin  of  the  cornea,  caused  by  the  development 
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of  a  phlyctenule  in  the  limbus  which,  however,  speedily  disappeared.  After 
that  the  eye  gave  no  trouble  and  vision  remained  perfect.  The  urethral  dis- 
charge stopped  shortly  after  the  disappearance  of  the  iritis. 

Case    47.     (Kipp36) — Rheumatism — Gonorrhoeal    Arthritis — Conjunctivitis — 
Keratitis — Iridochoriditis. 

A  young  man,  about  20  years  of  age,  presented  himself  for  treatment  of 
his  inflamed  right  eye.  Some  five  years  before  he  had  had  a  severe  attack 
of  acute  rheumatism,  and  about  six  months  previously  had  contracted  a  gon- 
orrhoea. This  was  soon  followed  by  arthritis  and  an  inflammation  of  the 
right  eye  which  the  physician  looked  upon  as  gonorrhoeal  conjunctivitis  and 
successfully  treated. 

About  two  months  later  he  again  presented  himself  with  a  small  ulcer 
of  the  cornea  which  healed  speedily  under  the  usual  treatment.  After  that 
he  was  entirely  free  from  eye  trouble  until  ten  days  previous  to  consultation 
when  his  right  eye  became  again  painful.  He  still  had  some  gleet,  and  on 
examining  his  eye  one  found  great  congestion  and  oedema  of  the  whole  oc- 
ular conjunctiva.  The  cornea  was  clear,  but  the  aqueous  was  cloudy,  and 
in  front  of  the  lower  half  of  the  iris  and  pupil  was  a  thin  membranous  ex- 
udation with  sharply  defined  upper  margin.  The  entire  iris  was  discolored 
but  not  much  swollen.  The  vitreous  was  hazy  and  the  details  of  the  fundus 
could  not  be  made  out.  Three  days  later  the  aqueous  was  clear  and  the 
membranous  exudation  had  entirely  disappeared.  All  evidence  of  the  eye 
affection  had  disappeared  four  weeks  later. 

Case  48.  (Kipp"6) — Gonorrhoea — Double-sided  Iridochoroiditis — Phlyctenular 
Conjunctivitis. 

A  rather  thin  but  healthy  man,  forty-three  years  of  age,  who  had  never 
had  syphilis  or  rheumatism  and  had  always  enjoyed  excellent  vision,  con- 
tracted gonorrhoea  about  three  weeks  before  the  disease  began. 
Kipp  saw  the  patient  for  the  first  time  on  the  i6th  November.  The  right 
eye  had  then  been  inflamed  five  days,  and  the  left  three  days.  There  wa.s 
still  some  discharge  from  the  urethra,  but  the  patient  had  no  rheumatism. 
The  condition  of  the  eyes  was  as  follows  :  Right:  both  lids  puffy;  palpebral 
conjunctiva  congested  but  not  swollen;  ocular  conjunctiva  intensely  injected 
and  oedematous;  no  disease  of  the  cornea,  but  aqueous  turbid;  iris  discolored, 
but  not  much  swollen  in  its  upper  half;  in  its  lower  half  covered  by  a  whit- 
ish, granular  deposit;  pupil  dilated,  and  its  centre  occupied  by  a  grayish  disc- 
like exudation  (atropine  had  been  used  for  several  days);  in  the  vitreous 
numerous  floating  opacities  preventing  an  examination  of  the  background 
of  the  eye;  vision  reduced  to  fingers  at  two  feet;  T=n ;  visual  field  intact; 
very  great  pain;  no  purulent  discharge.  Left  :  lids,  conjunctiva  and  cornea, 
same  as  right;  lower  two-thirds  of  anterior  chamber  filled  with  a  grayish, 
gelatinous  exudation,  the  upper  margin  of  which  is  convex;  pupil  contract- 
ed; fundus  not  illuminable;  V.. — p.l.  only;  tension  and  field  normal;  excess- 
ive pain;  no  purulent  discharge. 

Two  days  later  some  mucous  discharge  was  noticed  from  both  eyes,  but 
by  December  13th  injection  of  the    conjunctiva    of    both    sides    had    disap- 
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peared.  A  month  later  the  sight  had  so  far  improved  that  the  patient  was 
able  to  walk  around  with  safety  and  the  vitreous  had  cleared  to  such  an  ex- 
tent that  one  could  indistinctly  see  the  optic  discs  and  retinal  vessels. 

The  eyes  remained  pale  until  March  19th,  when  pericorneal  injection 
and  a  few  phlyctenulae  were  seen  on  the  margin  of  the  cornea  in  both  eyes. 
These  disappeared  in  a  few  days  under  dustings  of  calomel.  At  the  last 
notle  June  sth,  an  abrasion  of  the  epithelium  was  found  almost  in  the  centre 
of  the  cornea  of  the  right  eye.  The  vitreous  still  contained  grayish  opaci- 
ties and  the  vision=6|6o.  Although  the  patient  did  not  return  again  for 
consultation^  his  vision  must  have  still  further  improved  as  he  was  able  to 
keep  his  account  books  and  read  large  print. 

Case   49.    (Buir^) — Gonorrhoea — Orchitis — Polyarthritis — Monocular     Irido- 
choroiditis. 

A  gentleman  aged  32,  contracted  a  gonorrhoea,  which  was  treated  by  his 
family  physician.  For  a  week  there  was  no  complication  except  a  mild  or- 
chitis; but  on  the  Sth  day  the  left  shoulder  and  right  knee  became  painful, 
and  there  soon  developed  an  acute  arthritic  inflammation  in  both  joints  with 
great  swelling  and  high  fever.  On  the  14th  day,  after  a  violent  attack  of 
pain  in  the  right  side  of  the  head  and  right  eye,  the  eye  became  inflamed 
and  vision  was  rapidly  impaired.  When  seen  by  Bull  on  the  15th 
day  there  was  considerable  swelling  of  the  lids;  some  chemosis  of  the  con- 
junctiva; marked  conjunctival  and  ciliary  injection;  a  hazy  aqueous  humor; 
discolored  iris;  posterior  synechise;  and  a  diffuse  infiltration  in  the  vitreous, 
with  scarcely  any  reflex  from  the  fundus.  Vision  was  reduced  to  percep- 
tion of  light;  but  the  tension  was  normal. 

The  same  line  of  treatment  was  pursued  in  this  case  as  was  employed 
in  the  first  case  (leeches,  fomentations,  atropine  and  cocaine,  salicylate,  etc.) 
For  the  first  three  days  no  visible  effect  was  produced  upon  the  intraocular 
inflammation,  though  the  pain  in  the  head,  shoulder,  and  knee-joints  was  de- 
cidedly relieved.  The  pain  in  the  eye  subsided  about  the  5th  day,  and  from 
the  9th  day  on,  rapid  recovery  took  place.  All  acute  inflammatory  symptoms 
in  the  joints  disappeared;  the  urethral  discharge  ceased;  the  aqueous  and  vit- 
reous cleared  rapidly;  and  the  ocular  injection  gradually  diminished.  Three 
weeks  after  the  patient's  first  visit  to  Bull  all  signs  of  irido-choro- 
iditis  had  disappeared;  the  media  were  perfectly  clear  and  vision  had  risen 
to  20I30.     The  other  eye  remained  intact  throughout. 

Case  50.  (BuU^") — Gonorrhoea — Polyarthritis — Double-sided  Iridochoroiditis. 

A  gentleman  aged  25,  had  a  severe  attack  of  gonorrhoea  in  April  1892, 
which  lasted  nearly  three  months.  This  was  accompanied  by  an  acute  arth- 
ritis of  the  right  knee  and  left  shoulder  joints;  but  at  this  time  the  eyes 
were  not  affected.  He  recovered  from  the  urethritis  and  the  arthritis  com- 
pletely; but  in  the  second  part  of  September  contracted  a  second  gonor- 
rhoea, which  resisted  treatment  as  obstinately  as  the  first.  On  the  fourth 
day  after  the  appearance  of  the  urethral  discharge  he  was  attacked  by  severe 
arthritis  of  both  knee-joints,  and  on  the  6th  day  by  an  acute  inflammation 
of  the  left  ankle  and  wrist  joints.       On  the  Sth  day  after  the  appearance  of 
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the  urethral  discharge,  the  right  eye  became  inflamed  with  severe  pain, 
photophobia,  and  lacrimation  of  a  scalding  character.  When  seen  two  days 
later  by  Bull  all  the  symptoms  of  a  severe  irido-choroiditis  of  the 
right  eye  were  present  :  excessive  ciliary  and  conjunctival  injection,  chem- 
osis  of  the  ocular  conjunctiva,  cloudy  aqueous  humor,  discolored  and  im- 
movable iris,  posterior  synechiae,  extensive  exudation  into  the  vitreous 
humor  masking  all  details  of  the  fundus,  vision  only  10/200,  tension  decid- 
edly increased,  and  excessive  pain  in  the  eye  and  head.  At  that  time  the 
left  eye  was  intact,  but  on  the  next  day  signs  of  iritis  appeared  in  the  right 
eye  and  a  severe  irido-choroiditis  developed.  Energetic  treatment  (leeches, 
cocaine  and  atropine,  hot  fomentations  and  salicylates)  was  at  once  insti- 
tuted and  after  twenty-four  hours  the  patient  was  almost  entirely  relieved 
from  pain.  On  October  nth,  the  left  eye  was  markedly  improved  with  a 
widely  dilated  iris,  hazy  vitreous,  and  vision  of  2o|ioo;  but  in  the  right  eye 
the  ciliary  injection  was  still  quite  marked,  and  there  was  considerable 
chemosis  of  the  conjunctiva.  The  iris,  however,  was  widely  dilated;  all  the 
adhesions  were  broken;  the  vitreous  was  much  clearer;  and  the  details  of 
the  fundus  were  visible.  By  the  i6th  November,  vision  was  2o|20  in  each 
eye,  and  the  tension  was  normal;  there  was  no  pain,  and  the  ciliary  injected 
had  nearly  subsided.  The  knee  joints  were  nearly,  and  the  wrist  and  ankle 
joints  entirely  well.     The  urethral  discharge  had  also  ceased. 

4.  Exudative  Iritis. — Exudations  into  the  anterior  chamber 
have  been  very  generally  regarded  as  characteristic  of  gonorrhoea! 
inflammation  since  Mackenzie  stated  that  they  were  more  common 
in  this  than  in  other  forms  of  iritis.  There  are  no  figures  for  other 
inflammations  with  which  one  can  compare  the  frequency  of  occur- 
rence of  this  condition  in  gonorrhoea!  iritis.  Woods,^°°  only,  in  his 
sma!l  series  of  recurrent  iritis,  found  that  the  phenomenon  was  com- 
moner in  the  rheumatic  cases  proper  than  in  those  due  to  other 
causes,  gonorrhoea  included.  Exudations  of  a  gelatinous  character 
were  present  in  thirteen  of  the  112  cases  of  uveal  inflammation  col- 
lected by  me  from  the  literature.  They  are  very  generally  express- 
ive of  a  severe  type  of  inflammation.  In  only  three  of  the  cases 
does  the  trouble  seem  to  have  been  of  the  nature  of  a  moderately 
intense  iritis.  In  the  rest  of  the  cases  the  diagnosis  was  that  of 
iridocyclitis  or  severe  iritis  in  seven,  and  of  an  iridochoroiditis  in 
three  cases.  Woods,  too,  found  that  the  exudations  bore  some  re- 
lationship to  the  severity  of  the  inflammation;  and  after  all,  an  ex- 
cessive formation  of  inflammatory  products  is  simply  what  one 
would  expect  in  the  intense  as  compared  with  the  milder  infections. 

5.  Haemorrhagic  Iritis. — Haemorrhages  into  the  anterior  cham- 
ber in  cases  of  uveal  inflammation  of  supposed  gonorrhoea!  origin 
are  mentioned  in  only  three  cases;  by  Dunn,^^  Burchardt,®^  and 
Lipslci.^^     In  all  three  cases  the  inflammation  appears  to  have  been 
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of  a  rather  sharp  character.  In  the  patient  of  Burchardt  the  haem- 
orrhages were  associated  with  a  gelatinous  exudation  into  the  an- 
terior chamber. 

6.  Recurrent  and  Relapsing  Iritis. — These  terms  sometimes 
used  synonomously,  express  in  reality  two  different  but  well  recog- 
nized phases  of  these  conditions. 

The  special  liability  of  those  once  affected  with  systemic  gon- 
orrhoea to  further  generalized  infections  with  the  acquisition  of  each 
fresh  urethritis  has  been  very  generally  admitted  since  the  fact  was 
first  pointed  out  by  Ricord  in  1848.  To  the  new  inflammations  oc- 
curring in  this  way  the  term  "recurrent"  should  be  employed  in 
contradistinction  to  "relapsing,"  which  ought  to  be  reserved  for  the 
disturbances  that  follow  the  primary  ocular  inflammation,  and  are 
entirely  the  outcome  of  the  primary  urethreal  infection.  What 
factors  underlie  recurrences  we  do  not  know;  but  that  there  is  a 
special  liability  thereto  seems  to  be  borne  out  by  abundant  clinical 
evidence. 

The  tendency  of  these  affections  to  relapse  has  been  widely  re- 
cognized since  the  time  of  Mackenzie.  One  cannot  say  what  per- 
centage of  cases  presents  this  feature,  but  many  convincing  illus- 
trations are  to  be  found  in  the  literature.  One  or  more  relapses  are 
noted  in  twenty-two,  or  practically  one-fifth,  of  the  hundred  and 
twelve  cases  collected  for  this  study.  As  cause,  one  is  led  to  think 
of  fresh  inroads  of  cocci  when  the  primary  bacteria  have  spent  their 
virulence ;  or  of  a  disposition  on  the  part  of  the  gonococci  to  lie  dor- 
mant in  the  tissues  of  the  eye,  as  they  do  in  those  of  the  urethra^ 
for  a  variable  period,  and  then  break  into  fresh  activities  for  reasons 
for  which  we  do  not  as  yet  understand.  Neither  of  these  explana- 
tions, however,  is  sufficient  to  account  for  those  relapses  which  ap- 
parently take  place  long  after  the  longest  period  the  present  state 
of  our  knowledge  will  permit  us  to  believe  the  gonococcus  can  con- 
tinue to  exist  in  the  system.  The  primary  disturbances  apparently 
leave  behind  here  some  susceptibility  to  inflammation  which  has  not 
as  yet  been  satisfactorily  explained. 

The  following  case,  the  gonorrhceal  nature  of  which  seems  clin- 
ically well-grounded,  is  illustrative  of  the  marked  tendency  to- 
relapses  that  is  held  to  be  so  characteristic  of  gonorrhceal  iritis. 

Case  SI.  (Hutchinson56) — Gonorrhoea — Gonorrhoeal  Rheumatism — Relapsing>, 
Iritis — Twenty  Attacks — Great  Damage  to  the  Eyes. 

William  Webb,  aged  45,  came  under  the  care  of  Mr.  Hutchinson  at  Moor- 
fields  in   1861.       He  was  of  sanguine    temperament,    but    pale    and    sallow.. 
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Excepting  his  liability  to  rheumatism  and  to  iritis,  he  considered  that  he  had 
enjoyed  good  health.  He  had  never  had  syphilis.  In  early  life  he  had  con- 
tracted two  attacks  of  gonorrhoea,  and  nine  months  after  the  second,  both 
his  eyes  inflamed.  He  was  suffering  at  the  time  from  rheumatism  which 
had  begun  within  a  few  weekg  of  the  attack  of  gonorrhoea.  Neither  of  his 
attacks  of  gonorrhoea  lasted  more  than  a  week  or  two,  and  both  were  un- 
complicated. He  was  treated  for  his  first  attack  of  iritis  by  Mr.  Babbington, 
in  St.  George's  Hospital,  who  considered  it  rheumatic.  After  the  first  attack 
of  iritis  he  remained  well  only  three  or  four  months  when  a  relapse  occurred. 
He  had  had  on  the  whole  twenty  attacks,  and  had  usually  suffered  most  dur- 
ing the  month  of  March.  Until  1846,  he  did  not  experience  any  material 
injury  to  his  sight,  but  an  attack  during  that  year  was  treated  without  bella- 
dona,  and  on  recovery  from  it  he  found  his  sight  much  impaired.  An  attack 
in  the  following  year  damaged  his  sight  still  more.  Three  or  four  years 
ago  he  was  obliged  to  give  up  his  occupation  as  a  draper  on  account  of  his 
defective  sight. 

The  state  of  his  eyes  when  he  first  came  under  Mr.  Hutchison's  obser- 
vation was  as  follows  :  With  the  right  eye  he  could  see  shadows,  but  no- 
thing more;  the  pupil  was  not  larger  than  a  pin's  head,  and  was  closed  by  a 
false  membrane;  the  iris  was  bulged  forward  by  effusions  behind  it,  and  its 
structure  was  much  altered  by  stretching.  The  left  pupil  was  excluded  and 
occupied  by  a  false  membrane,  through  the  centre  of  which  was  an  aperture 
sufficient  to  allow  him,  under  favorable  conditions,  just  to  manage  to  read. 

It  seemed  very  probable  to  Mr.  Hutchinson  that  in  this  case  the  rheu- 
matism was  gonorrhoeal  as  the  patient  was  not  aware  of  rheumatism  or  gout 
in  his  family. 

One  would  expect  that,  as  a  result  of  lessened  virulence  on  the 
part  of  the  germs,  relapses  would  be  less  severe  and  of  shorter  dur- 
ation than  the  primary  attacks ;  but  a  study  of  the  cases  fails  to  bear 
out  this  supposition.  An  equal  number  can  be  found  to  speak  for 
and  against  the  theory.  Nor  does  it  invariably  follow  in  cases, 
where  in  the  first  instance  only  one  eye  was  inflamed,  that  the  af- 
fected side  is  more  liable  to  be  visited  by  the  recurrences  than  the 
other.  Apparently  the  sound  eye  is  as  often  involved  as  the  one 
previously  inflamed. 

Great  variations  in  the  severity  of  the  symptoms  are  frequently 
a  marked  feature  of  these  inflammations.  To-day  an  eye  is  com- 
paratively well ;  to-morrow  in  a  painful  and  critical  condition. 
Often  an  exacerbation  is  indicative  of  a  fresh  outbreak  of  trouble 
elsewhere :  in  the  cornea,  conjunctiva,  or  adjacent  portions  of  the 
uveal  tract.  An  improvement  in  the  eye  with  a  concomitant  back- 
set in  the  joints  or  urethra  or  other  eye  and  vice  versa  has  been 
often  noted. 

(7.)  Suppurative  Iridochoroiditis, — The  nine  cases  of  this  sort 
that  have  been  reported  and  are  given  below  form  a  very  interest- 
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ing  group.  In  some  of  them  the  corroborative  clinical  evidence 
is  of  the  slightest  description,  but  in  several  others  it  is  sufficiently- 
strong  to  make  their  connection  with  systemic  gonorrhoea  highly 
probable.  This  latter  statement  applies  especially  to  the  cases  of 
Koeniger,  Friedenberg,  Morax,  Zimmerman,  and  Galezowski.  T.t 
is  to  be  regretted  that  in  Professor  Panas's  report  no  mention  is 
made  of  a  bacteriological  examination  of  either  the  vaginal  dis- 
charge or  the  evacuated  hypopion. 

The  clinical  features  of  suppurative  uveal  inflammations  in 
general,  which  are  too  well  known  to  call  for  detailed  description, 
form  the  backgrounds  of  the  disease  pictures  in  these  cases;  but 
certain  points  call  for  special  attention  as  being  perhaps  somewhat 
characteristic  of  the  gonorrhoeal  disorders  of  this  nature. 
Foremost  among  these  is  the  excellent  recovery  which 
often  occurs  even  in  apparently  hopeless  cases.  Thus,  for 
instance,  in  Koeniger's  case  the  vision  rose  in  seven  weeks 
from  faulty  p.  1,  to  i|6;  in  Jahn's  case  in  ninety  days  from  ques- 
tionable p.  1.  to  6]  12;  in  Coppez's  case  in  three  months  from  p.  1. 
to  2|3 ;  and  in  Zimmerman's  case  in  seven  weeks  from  hand  move- 
ments to  15I15.  Perhaps  no  other  suppurative  iridochoroiditis 
presents  this  feature  to  a  like  extent;  and  the  results  should  be 
encouraging  from  the  standpoint  of  prognosis. 

In  the  second  place,  certain  of  these  cases  go  to  show  that 
there  is  no  sharp  line  of  demarcation  between  the  purulent  and  the 
non-purulent  forms  of  intra-ocular  inflammation  occurring  in  asso- 
ciation with  systemic  gonorrhoea.  In  Koeniger's  case,  for  instance, 
steel-gray  vitreous  opacities  were  observed  to  take  on  a  yellowish 
tint  suggestive  of  purulent  changes :  in  Friedenberg's  patient,  who 
was  suffering  from  an  intense  plastic  iridochoroiditis,  a  flocculent 
yellow  exudation  appeared  in  the  anterior  chamber  simultaneously 
with  the  outbreak  of  an  articular  inflammation :  and  in  Jahn's  case  a 
marked  purulent  infiltration  of  the  iris  was  grafted  upon  a  plastic 
iritis,  associated  with  a  secondary  inflammation  of  the  conjunctiva. 
In  all  three  cases  the  suppurative  inflammation  passed  again  into 
a  plastic  phase,  and  one  would  infer  that  this  evanescent  purulency 
speaks  rather  for  the  work  of  the  gonococcus,  the  pyogenic  powers 
of  which  are  slight,  than  for  the  pus-germs  proper,  which  one  would 
expect  to  produce  an  inflammation,  purulent  from  the  outset. 

Finally,  there  is  perhaps  a  less  marked  tendency  to  relapses  In 
the  suppurative  than  in  the  plastic  inflammations  produced  by  sys- 
temic gonorrhceal  infection.       In  the  purulent  conditions  the  inten- 
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sity  of  the  inflammation  seems  to  destroy  that  power  of  the  organ- 
ism to  break  out  afresh  which  is  so  marked  a  feature  of  the  plastic 
forms.  The  data  are  as  yet  insufihcient,  however,  to  enable  one  to 
dogmatize  on  this  point ;  and  that  the  rule  is  not  without  exception 
is  proven  by  the  case  of  Despagent  cited  below. 

Case     52.     (Koeniger^s) — Gonorrhoea,     Polyarthritis — Second     Gonorrhoea, 
Polyarthritis,  Iritis,  Iridochoroiditis. 

A  book-binder's  apprentice,  aged  29,  who  gave  a  history  of  two  pre- 
vious gonorrhoeas  followed  on  the  first  occasion  by  polyarthritis  and  on 
the  second  by  iritis  as  well  as  joint  manifestations,  acquired  a  third  (fresh) 
urethritis  about  the  middle  of  September,  1872.  This  attack,  which  was  im- 
mediately treated  by  injections,  was  complicated  at  the  end  of  six  weeks 
by  an  outbreak  of  rheumatism  and  at  a  further  period  of  eight  days  by  a 
fresh  inflammation  of  the  left  eye. 

At  consultation  two  weeks  later  (Nov.  18)  the  following  ocular  condi- 
tions were  made  out:  Marked  cloudiness  of  the  aqueous  rendering  oph- 
thalmoscopic examination  impossible;  very  extensive  synechise  not  yield- 
ing to  atropine;  intense  pericorneal  injection  and  reflex  symptoms;  ciliary 
tenderness;  L.  V.=fingers  12';  f.  of  v.  free. 

Five  days  later  there  was  little  improvement  and  slight  defects  were 
made  out  in  the  field  of  vision  up  and  out  and  down;  but  in  the  following 
twenty-four  hours  (Nov.  24th)  the  pupil  and  anterior  chamber  had  cleared 
to  such  an  extent  that  one  could  make  out  that  the  region  behind  the  lens 
was  occupied  as  far  as  one  could  see  by  homogeneous,  steel-grey,  vitreous 
opacities  which  were  entirely  without  movement.  On  November  26th 
fingers  could  no  longer  be  centrally  counted;  the  projection  was  faulty 
to  diminished  light;  and  an  ophthalmoscopic  examination  showed  that  the 
exudation  behind  the  pupil  had  become  more  distinct  and  had  taken  on  a 
yellowish  tint  which  suggested  purulent  changes  in  the  vitreous.  By  De- 
cember 2nd,  the  vitreous  opacities  had  lost  their  ominous  yellow  tint  and 
resumed  their  previous  steel-grey  color;  and  from  now  on  gradual  clearing 
occurred.  The  optic  discs  and  vessels  could  be  indistinctly  seen  on  De- 
cember 22nd  through  the  greyish  clouds  in  the  lower  part  of  the  vitreous; 
V=i|9;  and  the  f.  of  v.  was  free.  Two  days  later  (roughly  seven  weeks 
after  the  onset)  V=i|6,  and  signs  of  irritation  had  almost  entirely  dis- 
appeared. 

Case     53.      (Friedenberg69) — Gonorrhoea — Arthritis — Second     Gonorrhoea — 
Kerato -Iridochoroiditis — Polyarthritis. 

The  patient,  a  young  man  of  19,  had  always  enjoyed  good  health  until 
he  contracted  gonorrhoea  in  February,  1890.  Two  weeks  later  the  left 
ankle  joint  became  swollen  and  painful,  and  soon  after  this  the  right  knee 
joint  was  similarly  affected.  The  urethral  discharge  ceased  about  April 
the  1st;  but  the  arthritis  was  not  cured  until  the  middle  of  May. 

On  December  7th,  1890,  the  patient  consulted  Friedenberg  complaining 
of  redness,  pain,  and  rapid  diminution  of  vision  in  the  right  eye.       A  se- 
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cond  gonorrhoea  had  been  contracted  two  weeks  previously.  On  examin- 
ation the  right  eye  showed  marked  ciliary  injection  without  chemosis; 
cornea  steamy  throughout;  iris  discolored  and  covered  with  a  shining  grey- 
ish membrane;  pupil  of  medium  size  (atropine)  and  pupillary  margin 
everywhere  adherent  to  lens  capsule;  no  r.  r. ;  ciliary  region  hardly  at  all 
tender;  V=hand  movements  at  six  feet;  O.  S.  normal. 

On  December  nth,  while  the  cornea  was  more  infiltrated  a  reddish- 
brown  reflex  was  obtainable  from  the  fundus  and  V=2o|200.  Three  days 
later  inflammation  was  noted  in  the  tibio-tarsal  articulation,  and  on 
the  eighteenth,  the  arthritis  persisting,  dense  infiltration  of  the  cornea 
was  observed  with  flocculent,  yellow  exudation  in  the  a.  c.  There  was  great 
blurring  of  the  iris,  and  V  =:=  o. 

Under  repeated  mercurial  injections  into  the  right  temple  the  cornea 
rapidly  cleared  and  the  exudation  in  the  a.  c.  disappeared;  but  the  vitreous 
was  now  seen  to  be  infiltrated  with  a  similar  yellowish  exudation  which 
disappeared  very  slowly,  leaving  permanent  floating  opacities.  An  exten- 
sive polyarthritis  which  had  developed  concomitantly  with  the  ocular  in- 
flammation gradually  subsided. 

Case  54.   (Jahn^^) — Gonorrhoea — Phimosis — Cystitis — Iritis  with    Secondary 
Conjunctivitis — Kerato-Iridochoroiditis — Keratitis. 

Three  weeks  after  the  acquisition  of  a  gonorrhoea  which  was  compli- 
cated by  a  phimosis  and  a  hemorrhagic  cystitis,  both  of  short  duration, 
an  artilleryman  developed  an  affection  of  the  eyes.  For  about  a  week  the 
ocular  inflammation  presented  the  features  of  a  left-sided  iritis  with  sec- 
ondary conjunctivitis,  as  well  as  slight  transitory  participation  of  the 
other  eye:  but,  at  the  end  of  this  time,  the  disease,  which  up  to  this  mo- 
ment had  shown  a  tendency  to  heal,  exacerbated  concomitantly  with  the 
outbreak  of  a  severe  aflfection  of  the  uveal  tract.  The  whole  cornea  be- 
came markedly  cloudy  and  the  iris  purulently  infiltrated,  with  deposits  on 
the  anterior  lens  capsule.  Vision  was  reduced  to  questionable  p.  1.  and  the 
intra-ocular  tension  raised.  But  the  eye  thus  seriously  affected  slowly  im- 
proved from  two  days  later  on.  The  secondary  glaucoma  passed  into 
hypotonia;  and,  as  the  exudation  in  the  a.  c.  and  on  the  lens  capsule  grew 
less,  a  greyish  reflex  from  vitreous  opacities  behind  the  lens  could  be 
made  out  on  focal  illumination. 

Six  days  after  the  relapse  of  the  inflammation  in  the  left  eye  the  right 
eye  showed  slight  irritation  and  injection.  On  the  following  day  along 
with  congestion  of  the  bulbar  and  palpebral  conjunctiva  dilatation  and  tor- 
tuosity of  the  retinal  veins  were  made  out,  and  twenty-four  hours  later  a 
small  ulcer  had  developed  on  the  inner  margin  of  the  cornea.  In  this  eye 
all  trouble  had  apparently  subsided  at  the  end  of  a  month.  On  the  nine- 
tieth day  of  the  ocular  disease  the  conjunctiva  and  iris  as  well  as  the  ten- 
sion of  both  eyes  were  normal;  there  was  a  good  reflex  from  the  fundi  and 
no  vitreous  opacities  or  subjective  symptoms;  and  the  gonorrhoea  was 
cured.  R.  V.=n;  L.  V.r-T6|i2.  According  to  a  later  report  the  patient's 
eye  had  still  further  improved. 
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Case  55.  (Despagnet82)_Gonorrhoea.  Hypopion  Iritis— Relapse  of  Iritis  as  a 

Plastic  Inflammation — Second  Gonorrhoea,  Recurrence  of  Plastic  Iritis. 

The  case  was  that  of  a  young  man,  aged  19,  who  presented  himself  in 
October,  1884,  with  a  severe  iritis  of  the  left  eye  complicated  by  hypopion. 
The  globe  was  intensely  injected;  the  cornea  transparent;  the  aqueous 
flakily  clouded;  and  the  anterior  chamber  showed  a  small,  whitish  mass 
below.  The  pupil  was  contracted  and  clouded,  and  a  small  posterior 
synechia  was  present  downwards.  The  eye  was  weeping  and  sensitive  to 
light,  and  the  periorbital  region  was  the  site  of  very  severe  pains.  No 
history  of  traumatism  or  syphilis  was  obtainable,  but  the  patient  had  been 
under  treatment  for  six  days  for  a  gonorrhoea  acquired  fifteen  days  previous- 
ly.^ Examination  of  the  urine  for  sugar  and  albumin  was  negative,  and  the 
joints  and  other  organs  were  normal.  In  the  left  submaxillary  region  there 
were  two  scars  the  result  of  an  old  suppurative  adenitis.  The  patient  was 
subject  to  bronchitis,  and  a  brother  of  his  father  had  died  of  tuberculosis. 
Nevertheless,  the  general  appearance  of  the  patient  was  tolerably  good. 

Under  treatment  the  iritis  continued  without  much  change  during  some 
days;  but  from  the  twelfth  to  the  seventeenth  day  it  recovered  with  extra- 
ordinary rapidity.  The  pus  was  re-absorbed,  the  anterior  chamber  regained 
its  transparency,  the  vision  improved  every  day,  and  there  remained  only 
the  posterior  synechia  previously  made  out.  In  time  the  gonorrhoea  itself 
mended.  The  discharge  without  being  dried  up  had  changed  its  character, 
and  everything  pointed  to  a  speedy  recovery. 

About  the  middle  of  1886  the  patient  again  presented  himself  with  an 
intense  iritis  of  the  same  eye,  but  this  time  without  hypopion.  He  had  not 
acquired  a  fresh  gonorrhoea,  but  had,  using  his  expression,  been  caught 
(pince)  twelve  days  previously.  The  same  treatment  as  before  brought 
about  recovery  in  twelve  days. 

Finally,  in  November,  1887,  the  patient  came  for  the  third  time  with  a 
history  of  a  fresh  gonorrhoea  of  twenty,  and  of  a  fresh  iritis  of  the  left  side 
of  two  days'  duration.  This  time  the  iritic  inflammation  was  much  more 
slight,  because,  at  the  first  manifestation  and  on  his  own  authority,  he  had 
applied  leeches  and  put  drops  of  atropine  into  his  eye.  On  this,  as  on  the 
previous  occasions,  no  articular  manifestations  had  occurred,  and  recovery 
took  place  seven  days  later  without  the  formation  of  any  new  synechiae. 

Case  56.  (Moraxso)— Gonorrhoea,  Urethral  Stricture,  Gleet— Polyarthritis 

Suppurative  Iridochoroiditis. 

A  man,  aged  43,  presented,  himself  on  March  13th,  1895,  with  the  com- 
plaint of  loss  of  vision  in  the  left  eye.  There  was  moderately  pronounced 
swelling  of  the  lids  which  the  patient  opened  with  difficulty.  The  cornea 
was  a  little  cloudy,  and  the  conjunctiva  presented  an  extreme  degree  of 
chemosis.  The  iris  was  slightly  discolored  and  thickened;  the  pupil  con- 
tracted; and  there  was  a  small  hypopion.  The  vitreous  was  entirely  clouded 
so  that  illumination  of  the  fundus  was  impossible.  Pressure  on  the  globe 
was  painful,  but  the  tension  normal.  The  condition  of  the  eye  gradually 
improved  from  the  following  day  forward.  All  pain  and  tenderness  had 
disappeared  by  March  23rd.  And  on  April  6th,  the  visual  acuity=s|i5. 
The  patient  was  afterwards  lost  sight  of. 
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The  patient  had  suffered  from  gonorrhoea  on  two  occasions.  The  last 
attack  acquired  at  the  age  of  forty-one  had  been  followed  a  month  after  its 
onset  by  polyarthritis,  and  had  left  behind  a  stricture  and  a  gleet.  During 
the  last  two  years  the  patient  had  had  no  fresh,  acute  articular  outbreaks, 
but  had  experienced  transient  pains  in  the  phalanges  and  noticed  a  slight 
morning  purulent  discharge  from  time  to  time.  The  ocular  trouble  com- 
menced on  the  2nd  of  March,  1895.  On  wakening  the  eye  was  injected  and 
the  vision  became  considerably  clouded  during  the  day.  The  trouble 
appeared  to  have  commenced  without  any  provocation,  though  the  patient 
attributed  it  to  a  blow  on  the  left  temporo-parietal  region  eight  days  previ- 
ously. Along  with  the  loss  of  vision  the  patient  had  experienced  violent 
pains  in  the  eye,  the  forehead,  and  the  temples,  whicli  had  kept  him  awake 
for  five  nights. 

Case  57.  (Coppez»i) — Gonorrhoea  and  Double-sided  Purulent  Ophthalmia — 
Suppurative  Iridocyclitis. 

A  telegraph  operator,  aged  31,  had  had  a  gonorrhoea  accompanied  by 
double-sided  purulent  ophthalmia  three  years  previous  to  consulting  Coppez. 
The  ophthalmia  lasted  more  than  one  month  and  was  accompanied  by  an 
intense  fever;  but  since  that  time  the  patient  had  enjoyed  excellent  health 
and  had  never  experienced  any  further  ill  effect  from  his  gonorrhoea.  About 
April  i8th,  1895,  redness  and  later  intraocular  pain  appeared  in  the  right 
eye;  and  on  April  27th,  the  following  conditions  were  made  out: 

Right  eye:  lids  greatly  tumefied  and  reddened;  considerable  chemosis 
protruding  hernia-like  from  the  palpebral  fissure;  mucous  membrane  dark 
red,  but  no  secretion;  cornea  slightly  opalescent  in  its  deep  layers;  corneal 
epithelium  perfectly  intact;  transparency  of  aqueous  lost;  small  crescentic 
hypopion;  iris  hazy  and  of  a  dirty-brown,  rusty  tint;  yellowish  exudate  in 
the  pupillary  area;  no  fundus  reflex;  T.  -|-  ;  v  =  p.  1. 

Suppurative  iridochoroiditis  was  diagnosed,  and  injections,  atropine, 
compresses,  etc.,  instituted.  On  April  29th,  very  considerable  improvement 
was  noted;  the  anorexia  persisted,  but  the  pain  had  entirely  disappeared. 
The  next  day  fingers  were  counted  at  two  metres,  and  the  following  condi- 
tions were  made  out  by  focal  illumination:  (i).  A  slight  opacity  on  the  pos- 
terior surface  of  the  cornea  which,  starting  2  mm.  from  the  external  part  of 
the  limbus  of  the  cornea,  extended  inwards  in  the  form  of  a  tongue  and 
ended  at  a  point  near  the  internal  portion  of  the  pupillary  orifice.  (2).  An 
exudative  opacity,  more  pronounced  than  the  first,  which  occupied  the  p.  a. 
and  left  a  circular  space  of  i  mm.  between  the  inner  margin  of  the  iris  and 
periphery  of  the  exudate.  Through  this  slight  rift  one  got  a  red  reflex 
ophthalmoscopically.       The  iris  showed  some  synechise. 

Two  days  later  it  was  noted  that  the  papilla  was  coming  into  view  and 
that  the  tervsion  was  returning  to  normal;  and  four  days  after  this  that  the 
p.  a.  was  entirely  free.  Gradual  clearing  of  the  vitreous  occurred,  but  more 
quickly  on  the  temporal  than  on  the  nasal  side  as  was  especially  apparent 
from  the  perimetric  tracings.  About  three  months  after  the  onset  of  the 
inflammation  (July  12th)  there  was  no  longer  any  appreciable  ophthalmo- 
scopic lesion  and  the  patient  was  allowed  to  resume  his  work  with  his 
vision  r^2l3. 
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Case  58.  (Zimmerman35)— Chronic  Urethritis  with  Stricture— Suppurative 
Iridochoroiditis — Recovery  and  Complete  Restoration  of  Visual  Acuity 
— Previous  Attacks  of  Gonorrhoea  and  Polyarthritis. 

A  Canadian  sailor,  aged  29,  who  still  suffered  from  stricture  of  the 
urethra,  had  had  gonorrhoea  twelve,  five,  and  three  years  previously;  and 
following  the  second  and  third  gonorrhoeas  attacks  of  polyarthritis  which 
lasted  eighteen  and  eight  weeks  respectively.  While  reading  on  the  even- 
ing of  October  loth,  1894,  the  patient  had  experienced  pain  in  the  right  eye 
which  also  looked  inflamed.  Five  days  later  Zimmerman  observed  the  fol- 
lowing conditions: 

Left  eye:  normal.  Right  eye:  lids  greatly  swollen;  intense  chemosis 
of  the  whole  of  the  conjunctiva  bulbi  with  bloody  suffusion;  cornea  some- 
what clouded;  iris  veiled  and  discolored;  pupil  contracted  and  covered  by 
greyish-yellow  exudate;  hypopion;  T:  not  essentially  increased;  no  red  reflex 
with  the  ophthalmoscope;  V  =  hand-movements  close  before  the  eye. 

Noticeable  improvement  followed  treatment  until  October  i8th,  when 
marked  deterioration  in  the  condition  of  the  eye  occurred,  probably,  it  was 
thought,  in  consequence  of  cold.  The  chemosis  was  increased;  the  iris 
blurred  and  the  pupillary-area  filled  with  abundant,  fresh,  opaque  exudate. 
The  patient  experienced  pain  and  general  malaise  and  could  not  count 
fingers  even  at  the  closest  distance.  But  from  this  time  on  recovery 
gradually  occurred.  On  October  14th,  a  small  remnant  only  of  the  exudate 
remained  in  the  centre  of  the  pupil  and  one  could  make  out  vitreous  opaci- 
ties which  had  been  previously  hidden  by  the  opaque  contents  of  the  anterior 
chamber.  By  December  8th,  1894,  the  vision  had  risen  to  15I1S  and  the 
vitreous  opacities  had  entirely  cleared.  There  remained,  however,  numer- 
ous posterior  synechise  (the  upper  part  of  the  iris  only  re-acted  well  to 
light),  pigment  deposits  on  the  anterior  capsule  of  the  lens,  and  at  certain 
points  in  the  pupil  membranous-like  remains  of  the  exudate. 

Zimmerman  looked  upon  the  condition  as  an  endogenous  infection  by 
the  gonococcus  of  Neisser,  and  believed  the  satisfactory  outcome  of  the  case 
spoke  strongly  in  favor  of  the  subconjunctival  injections  of  mercury  which 
had  been  employed  in  addition  to  the  usual  mydriatic  treatment. 

Cajs-e  59.  (Panasiio)— Gonorrhoea— Metastatic  Intraocular  Suppuration — 
Keratitis  Profunda. 

A  robust  woman,  aged  26,  had  never  before  had  any  serious  illness 
apart  from  a  vaginal  discharge  which  dated  back  "  some  months."  Her  eyes 
had  always  been  perfectly  sound  until  May,  1898,  when,  without  any  appre- 
ciable cause,  blurring  of  vision,  injection,  dull  pains,  and  a  spot  appeared  in 
the  left  eye.  Some  days  later  on  presenting  herself  at  the  Hotel  Dieu,  the 
following  conditions  were  made  out: 

Hypopion  of  the  lower  third  of  the  anterior  chamber;  and  synechias 
and  yellowish  discoloration  of  the  iris.  The  hypopion  instead  of  having  its 
superior  margin  concave,  as  is  the  rule,  formed  a  sort  of  tiny  hillock  at  the 
level  of  the  lower  part  of  the  pupil,  and  this  portion  appeared  to  extend 
along  the  posterior  surface  of  the  cornea  and  to  be  adherent  there  to  a 
certain    height.        The    cornea   was    cloudy    about    this    prolongation    which 
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appeared  by  focal  illumination  as  well  as  by  corneal  magnification  to  have  a 
sort  of  tiny  focus  in  the  deep  layers  of  the  cornea  in  direct  communication 
with  the  adhesion  of  the  hypopion  of  which  it  appeared  to  be  a  prolonga-  , 
tion.     The  corneal  epithelium  was  everywhere  intact. 

In  spite  of  vaginal  and  ocular  treatment  the  hypopion  increased  up  to 
the  middle  of  the  cornea  and  was  treated  by  an  inferior  paracentesis.  The 
cornea  regained  for  the  most  part  its  transparency;  but  there  remained  a 
sort  of  deep-seated  opacity  as  if  one  had  in  reality  a  point  of  infiltration. 
The  situation  grew  worse  with  the  anterior  chamber  absent  and  the  iris  adher- 
ent to  the  cornea.  There  was  no  longer  any  visible  hypopion  nor  was  the 
eye  very  painful  on  pressure;  but  the  tension  was  greatly  diminished  and 
the  vision  reduced  to  feeble  perception  of  light. 

The  eye  so  desperate  in  appearance  changed,  however,  for  the  better. 
The  anterior  chamber  gradually  reformed  and  the  iris  took  on  a  less  yellow 
color.  The  cornea  carried  on  its  inferior  third  a  sort  of  deep  greyish 
track  and  the  pupil  was  in  part  clouded;  but  the  eye  regained  its  normal-con- 
sistency and  the  patient  counted  fingers  at  50  c.  m. 

Case   60.    (Galezowskii*') — Gonorrhoea,    Polyarthritis — Polyarthritis,    Irido- 
choroiditis. 

M.  C,  aged  39,  enjoyed  habitual  good  health  until  February,  1902,  when 
he  contracted  a  gonorrhtxa.  This  was  followed  by  a  severe  polyarthritis  which 
kept  him  in  bed  for  three  months.  The  gonorrhoea  was  said  to  have  been 
treated  in  a  clinic  and  the  discharge  to  have  disappeared.  In  February, 
1903,  a  new  rheumatic  outbreak  occurred,  but  much  milder  than  that  of  the 
preceding  year.  In  revenge  the  left  eye  was  affected  and  some  days  later 
Galezowski  made  out  the  following  conditions  :  Injection  and  pus  in  the 
a.  c.  ;  iris  moderately  inflamed  and  posterior  synechiae  present. 

A.S  the  result  of  treatment  very  rapid  improvement  occurred.  The 
pains  presently  disappeared  and  during  the  last  days  of  February  every  trace 
of  pus  was  effaced  from  the  anterior  chamber.  One  small  posterior  synechia 
and  a  slight  exudate  on  the  anterior  surface  of  the  lens  remained  as  signs 
of  the  previous  inflammation.  The  fundus  was  negative;  but  there  was 
slight  cloudiness  of  the  vitreous. 

(8.)  Inflammations  of  the  uveal  tract  in  association  with  other 
conditions. 

(a)  Irido-conjunctivitis.  In  numerous  instances  cases  have 
been  reported  where  one  had,  in  addition  to  the  symptoms  of  an 
iritis  or  iridocyclitis,  a  well  marked  metastatic  inflammation  of  the 
conjunctiva.  Kurka's  case  (see  page  100)  is  illustrative  of  this  sug- 
gestive type  of  irido-conjunctivitis.  In  other  instances,  which  have 
been  noted  in  the  section  on  metastatic  conjunctivitis,  the  uveal 
inflammation  has  been  observed  to  follow  close  upon  the  subsidence 
of  the  inflammation  of  the  conjunctiva,  or  to  occur  as  a  complica- 
tion of  this  condition. 
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(b)  Keratitis.  The  possibility  of  indirect  involvement  of  the 
cornea  as  the  result  of  toxines  acting  through  the  aqueous  has  been 
discussed  elsewhere;  but  in  a  few  instances  a  keratitis  has  been 
observed  to  break  out  simultaneously  or  almost  simultaneously  with 
the  inflammation  in  the  uveal  tract.  An  example  of  this  occur- 
rence is  afforded  by  the  other  case  of  Kurka  (p.  50),  in  which  a 
right-sided  iridocyclitis  broke  out  four  weeks  after  the  subsidence 
of  a  metastatic  conjunctivitis,  and  was  in  turn  soon  complicated  by 
a  keratitis. 

(c)  Retinitis  and  neuro-retinitis.  In  seven  of  the  cases  col- 
lected for  this  section,  a  neuritis,  retinitis,  or  neuro-retinitis  was 
associated  with  an  inflammation  of  some  part  of  the  uveal  tract. 
These  are  fully  given  and  discussed  in  the  section  on  affections  of 
the  optic  nerve  and  retina. 

(d)  Dacryoadenitis.  In  the  case  reported  by  Ferry  (see  p. 
Ill)  an  iritis  was  associated  with  a  double-sided  inflammation  of 
the  palpebral  portion  of  the  lacrimal  gland  as  well  as  with  a  metas- 
tatic conjunctivitis. 

DIAGNOSIS,   PROGNOSIS,  AND   TREATMENT. 

The  points  of  value  in  the  diagnosis  of  these  conditions  will 
have  been  gathered  from  what  has  preceded.  Of  the  first  import- 
ance is  the  determination  of  the  presence  of  a  specific  urethritis  and 
of  other  lesions  attributable  to  a  systemic  gonorrhoeal  infection. 
The  examination  should  not  be  confined  to  the  genito-urinary 
organs  and  urine,  but  include  the  whole  body;  and  every  modern 
method  of  clinical  and  bacteriological  research  may  be  brought  to 
the  solution  of  difficult  cases.  A  history  of  previous  gonorrhoeas 
and  of  systemic  gonorrhoeal  infections  should  be  carefully  inquired, 
for  and  every  other  possible  cause  for  the  local  condition  ought,  it- 
is  needless  to  say,  to  be  carefully  excluded.  There  are  no  local' 
features  which  are  entirely  characteristic  of  these  conditions,  but  in 
the  plastic  forms,  nodular  swellings  of  any  kind  in  the  iris  tissue, 
speak  absolutely  in  a  negative  way  against  a  gonococcal  infection, 
while  in  a  positive  way  gelatinous  exudations  into  the  anterior 
chamber  and  a  marked  involvement  of  the  conjunctiva  (associated 
metastatic  conjunctivitis)  are  suggestive.  Though  I  was  unable 
to  obtain  sufficient  data  from  the  literature  to  permit  of  generaliza- 
tions on  this  point,  my  impression  is  that  the  synechire  in  these 
cases  do  not  differ  in  appearance  or  adhesiveness  (as  expressed  in 
their  resistance  to  the  action  of  mydriatics)  from  those  produced  by 
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Other  inflammations.  The  frequent  bilateral  character  of  these 
infections  in  the  first  attacks  should  be  borne  in  mind  in  comparing 
them  with  syphilitic  conditions.  In  the  suppurative  forms  a  pre- 
ceding plastic  phase  and  a  well  marked  tendency  to  recovery  can 
perhaps  be  looked  upon  as  indicative  of  gonococcal  infection. 

In  the  purulent  forms  the  prognosis  is  apparently  relatively 
good  as  compared  with  similar  conditions  due  to  other  infections. 
In  the  plastic  forms  one  must  bear  in  mind  the  undoubted  tendency 
to  recurrences,  and  to  relapses. 

The  remedies  of  value  here  are  those  commonly  employed  in 
inflammations  of  the  uveal  tract  in  general,  and  are  too  well  known 
to  require  special  mention  at  this  point. 
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VII.-AFFECTIONS   OF  THE  OPTIC  NERVE  AND  RETINA. 


Thirteen  cases  of  neuritis,  neuro-retinitis,  or  retinitis,  attribut- 
able to  gonorrhoeal  metastasis,  have  been  placed  on  record  since 
Professor  Panas  published  his  first  report  in  1890.  The  clinical 
evidence  in  the  series,  taken  as  a  whole,  is  rather  strong,  and  jus- 
tifies the  belief  that  systemic  gonorrhoea  does  at  times  produce 
metastatic  inflammations  of  the  optic  nerve  and  retina.  In  eleven 
of  the  thirteen  cases  the  ocular  inflammation  was  associated  with 
changes  in  the  joints  and  other  parts  of  the  body  which  are  more 
generally  looked  upon  as  characteristic  of  gonorrhoeal  systemic  in- 
fection. In  the  remaining  two  cases  (Highet,  Eperon)  the  diag- 
nosis was  arrived  at  by  carefully  excluding  every  other  etiological 
factor;  and  this  seems  to  have  been  carefully  done. 

In  comparison,  though,  with  the  uveal  tract,  the  retina  and  optic 
nerve  are  probably  relatively  seldom  affected  in  systemic  gonor- 
rhoea. It  would  seem  from  the  work  that  has  been  done  in  con- 
nection with  ocular  metastases  that  bacteria  vary  in  their  predilec- 
tion for  the  dift'erent  coats  of  the  eye.ij:  The  pyogenic  organisms 
apparently  exhibit  a  tendency  to  lodge  in  the  retina,  particularly 
when  the  inflammation  is  of  a  double-sided  character;  but,  judging 
from  clinical  statistics,  the  gonococcus,  like  the  tubercle  bacillus, 
finds  its  most  favorable  environment  in  the  vascular  coat  of  the 
eye. 

There  are,  as  Antonelli*  points  out,  two  ways  by  which  bac- 
teria or  toxic  substances  can  be  conveyed  to  the  optic  nerve ;  first, 
the  blood-vessels  of  this  structure,  and,  second,  the  lymph  spaces 
which  are  in  direct  continuity  with  the  lymph  spaces  of  the  great 
cerebro-spinal  cavity.  The  latter  anatomical  arrangement  has  been 
looked  upon  as  extremely  favorable  to  the  spread  of  intracranial 
inflammations.  Professor  Panas  believed  his  second  case  of  metas- 
tatic neuritis  was  due  to  an  outbreak  of  basal  meningitis  with  serous 
exudation  which  had  surrounded  especially  the  right  optic  nerve 
without  doubt  because  its  sheath  was  more  permeable  than  that  of 


+The  writer  has  freely  consulted  the  recent  excellent  work  of  Axenfeld, 
''  Die  Bakteriologie  in  der  Augenheilkunde,"  in  connection  with  several 
points  in  this  section. 

*Antonelli.  Les  Nevrites  Optiques  dans  le  cours  des  infections  aigues. 
Paris,  1903.      Also  Arch.  d'Oph.,  1903,  p.  454. 
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the  left  side.  The  most  recent  pathological  work  tends,  however, 
to  minimize  the  part  played  by  the  lymph  spaces.  In  cases  of  intra- 
ocular metastasis  occurring  in  the  course  of  cerebro-spinal  menin- 
gitis, Rudnew,  CEller,  and  Uhthoff  found  the  optic  sheaths  normal 
while  the  retina  or  choroid  were  purulently  destroyed.  In  a  case 
of  metastatic  ophthalmia  following  pneumococcus  meningitis, 
Axenfeld  discovered  the  bacteria  in  abundance  in  the  retina,  but 
perfectly  normal  conditions  in  the  lymph  spaces  of  the  nerve. 
Further,  De  Lieto-Vollaro,  and  Axenfeld  have  shown  that  gener- 
ally in  cases  of  this  nature  early  blocking  of  the  optic  foramen 
occurs  to  stop  the  passage  of  the  organisms ;  and,  finally,  Lieto- 
Vollaro  found  streptococci  in  the  sheath-spaces  in  a  case  of  purulent, 
traumatic  meningitis,  but  no  evidence  of  the  organisms  having 
entered  the  globe.  The  evidence,  therefore,  seems  to  favor  the 
blood-vessels  as  being  the  principal  route  for  the  infection. 

If  a  gonotoxin,  coursing  free  in  the  general  circulation,  be  ever 
responsible  for  gonorrhoeal  metastases  it  ought,  arguing  from  what 
is  generally  known  in  regard  to  the  etiology  of  neuritis,  to  play  a 
part  in  the  production  of  the  conditions  under  discussion.  One  can 
only  say  that  satisfactory  proof  of  this  is  wanting;  and  that  the 
recent  experimental  and  pathological  findings  are  more  in  favor 
of  a  local  toxic  action  inseparably  connected  with  the  presence  of 
the  organism  in  the  affected  tissues. 

As  with  the  affections  of  the  other  structures  of  the  globe,  the 
inflammation  of  the  optic  nerve  and  retina  can  be  the  first  manifes- 
tation of  the  systemic  infection,  as  in  the  case  of  Fromaget;  or  fol- 
low inflammatory  troubles  elsewhere,  as  with  Hilbert's  patient ;  or 
form  the  sole  expression  of  the  metastatic  process,  as  (supposedly) 
in  Highet's  and  Eperon's  cases. 

The  neuritis,  or  neuro-retinitis  occurs  as  the  sole  ocular  change, 
or  forms  part  of  a  more  widespread  metastatic  inflammation  of  the 
eye.  Of  the  thirteen  cases,  six  fall  in  the  former  class,  and  seven  in 
the  latter.  In  two  cases  of  the  second  series  the  nerve  alone  was 
affected  in  one  eye,  while  in  the  other  it  was  involved  along  with 
the  uveal  tract. 

The  ophthalmoscopic  picture,  with  one  exception,  was  that  of  a 
neuro-retinitis.  Occasionally  the  swelling  of  the  disc  is  marked,  as 
in  the  case  of  Highet  where  the  prominence  reached  3.0D;  but 
generally  one  has  to  do  with  a  scarcely  measurable  blur- 
ring of  the  margins  of  the  disc.  The  inflammatory  changes 
extend     from     the     papilla     well     into     the     retina;     and     some- 
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times  the  retinal  cedema  is  pronounced,  as  in  the  patient 
of  Hilbert,  who  appHed  the  term  retinitis  serosa  to  his 
case.  In  Burchardt's  third  patient  the  changes  were  entirely  con- 
fined to  the  retina.  This  structure  was  noted  to  be  somewhat  yel- 
low in  a  sickle-shaped  area  below  the  lower  circumference  of  the 
papilla,  and  later  indefinite  discoloration  of  the  macular  area  and 
retinal  pigmentation  were  observed. 

Of  eleven  cases  in  which  the  fact  is  noted,  the  retinal  affection 
was  double-sided  in  six  and  one-sided  in  five.  The  inflammations 
follow  the  rule  that  has  been  noted  in  connection  with  other  metas- 
tatic affections  of  the  retina,  namely,  that  when  this  structure  is 
involved  alone  the  inflammation  is  generally  double-sided,  but  when 
it  is  concomitantly  inflamed  with  the  uveal  tract  the  retinitis  is  uni- 
lateral. The  condition  when  double-sided  is  commonly  more 
marked  on  one  side  than  on  the  other. 

The  scanty  records  of  the  field  of  vision  give  only  peripheral 
limitations  and  no  central  scotomata  as  in  axial  neuritis.  Too  few 
figures  are  at  hand  to  say  anything  positive  in  regard  to  the  central 
vision.  It  seems  to  correspond  to  what  one  observes  in  inflamma- 
tions of  a  similar  nature  due  to  syphilis. 

In  the  cases  of  Burchardt  (second  case),  Highet,  Fromaget, 
Hilbert,  and  Burchardt  (first  case),  the  neuritis  followed  the  gonor- 
rhoea in  two,  three,  four,  six,  and  seven  weeks  respectively.  In  the 
patient  of  Eperon  the  inflammation  apparently  ocurred  some  months 
after  the  urethritis,  and  in  the  case  of  Galezowski  it  was  attributed 
to  a  gleet  of  many  years  standing.  The  inflammation  ran  a  favor- 
able course  in  from  three  to  four  weeks  (Hilbert),  five  weeks 
(Burchardt),  fourteen  weeks  (Highet),  to  a  year  or  more 
(Burchardt).  On  the  other  hand,  atrophy  was  noted  at  the  end  of  a 
month  in  Fromaget's  case,  and,  according  to  the  statement  of 
Panas's  patient,  vision  was  entirely  gone  at  the  end  of  twelve  days. 

The  prognosis  must  be  guarded,  though  generally  speaking  the 
outlook  is  good.  Of  nine  cases  in  which  the  ultimate  result  is  given 
six  recovered :  the  remaining  three  ended  in  atrophy. 

Worthy  of  special  note  is  the  typical  relapse  which  occurred  in 
the  case  of  Hilbert.  It  is  very  suggestive  of  a  relationship  to  other 
gonorrhoeal  inflammations. 

The  treatment  is  the  same  as  in  other  affections  of  a  similar 
nature ;  but  regard  should  be  had  to  the  general  principles  laid  down 
on  page  22,  for  systemic  gonorrhoeal  infection  in  general. 
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Case    6i.    (Panas^T) — Gonorrhcea  —  Rheumatism  —  Second     Gonorrhoea — 
Arthritis — ?   Meningitis  —  Double   Neuro-Retinitis. 

A  butcher,  aged  25,  of  sturdy  build  but  anaemic,  consulted  Professor 
Panas  for  visual  disturbances.  The  family  history  was  negative.  The 
patient  had  never  before  been  ill;  and  he  never  used  tobacco  or  alcohol  in 
excess.  Four  years  previously  he  had  had  a  severe  gonorrhoea  and  general- 
ized gonorrhoeal  rheumatism.  In  the  course  of  1889  a  fresh  gonorrhoea  was 
contracted,  and,  during  the  acute  period  of  this,  there  occurred  a  second  very 
painful  and  extensive  polyarthritis  which  confined  the  patient  to  his  bed  for 
nearly  three  months. 

In  October  1889  the  patient  was  seized  immediately  alter  exposure  to 
cold  by  very  violent  pains  in  the  head  which  necessitated  a  sojourn  in  bed  of 
ten  days.  Twelve  days  after  the  commencement  of  these  troubles  he  dis- 
covered that  the  vision  on  the  right  side  was  completely  lost;  and  some 
days  later  he  presented  himself  at  the  Quinze-Vingt  where  a  diagnosis  of 
optic  atrophy  from  cold  was  made. 

When  seen  by  Professor  Panas  the  articular  and  sciatic  manifestations 
had  completely  disappeared;  there  remained  only  some  pains  in  the  right 
superciliary  region  and  the  nervous  system  appeared  to  be  in  good  condition. 
The  right  eye  was  completely  amaurotic;  the  pupil  was  noticeably  enlarged 
and  the  reflexes  for  light  and  accommodation  abolished.  Ophthalmoscop- 
ically  the  optic  disc  was  manifestly  atrophic;  nevertheless,  this  atrophy  was 
not  yet  complete  because  the  nerve  tissue  was  not  of  that  dull  white  chalk- 
iness  and  had  not  that  aspect  of  a  wafer  that  one  finds  in  old  ataxics.  It 
was  of  a  whitish-roseate  tint,  and  Panas  could  but  admit  a  nerve  in  process 
of  degeneration  and  not  a  completed  atrophy.  The  veins  were  normal  in 
distribution,  but  dilated  and  tortuous;  the  arteries  on  the  other  hand  were 
small  and  almost  filiform.  And  not  only  was  the  papilla  not  white  but  it 
was  clouded  and  its  confines  were  less  distinct;  its  borders  were  hidden  and 
one  passed  without  transition  from  nerve  into  retinal  tissue.  By  the  direct 
method  one  found  protrusion  of  the  papilla  into  the  interior  of  the  eye  ;  and 
on  the  temporal  side,  between  the  papilla  and  the  macula,  there  existed  a. 
fine  lace-work,  indicating  that  the  nerve  fibres  of  the  retina  were  the  site 
of  an  analagous  oedema.     One  had  manifestly  to  do  with  a  neuroretinitis. 

While  the  left  eye  had  remained  normal  to  all  appearances,  the  patient 
did  not  complain  of  any  modification  on  this  side,  the  visual  acuity=i,  and 
the  field  of  vision  was  not  restricted  or  at  most  showed  a  very  slight  band 
at  the  superior  and  interior  part.  Yet  the  ophthalmoscope  demonstrated 
that  the  left  papilla  was  the  site  of  a  lesion,  analagous  to  that  of  the  op- 
posite side,  though  of  a  less  degree. 

Case     62.      (Burchardt««) — Gonorrhoea  —  Arthritis  —  Iridocyclitis  —  Neuro- 
retinitis— Retinitis. 

A  painter's  daughter,  aged  15,  was  admitted  to  the  Charite,  November 
6th,  1893,  for  eczematous  inflammation  of  the  conjunctiva  and  cornea  of 
both  sides.  The  patient  was  weak  and  poorly-nourished,  with  insect-marks 
on  the  body,  and  urethral  and  vaginal  gonorrhoea.  On  the  day  following 
admission  she  developed  an  acute  inflammation    of    the    left    and    right    hip- 
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joints  with  fever.  Under  treatment,  the  eye  condition,  which  was  not 
thought  to  have  any  connection  with  the  gonorrhoea,  cleared  up;  and,  the 
joint  mischief  persisting,  the  patient  was  transferred  on  November  nth  to 
the  Department  for  Women. 

From  here  she  returned  on  December  i8th  to  the  eye  ward  where  the 
following  conditions  were  made  out  :  Patient  pale  and  thin  ;  vaginal  and 
urethral  gonorrhoea  still  present.  Left  eye,  V=:fingers  at  35  cm.;  lids  swollen; 
marked  photophobia;  lively  inflammation  of  the  palpebral  and  bulbar  con- 
junctiva; cornea  very  lightly  and  diffusely  clouded;  pupil:=2-i|2  mm.  broad; 
pupillary  margin  of  the  iris  retracted;  anterior  chamber  deep;  ophthalmo- 
scopically  red  reflex  only;  T=n.  Right  eye:  V=3|i2;  T=n;  trace  only  of  in- 
jection at  the  corneal  margin  downwards  ;  margins  of  the  optic  disc  less 
sharp  than  normal. 

On  December  22nd,  a  filmy  mass  covering  the  pupillary  area  was  made 
out  in  the  anterior  chamber  of  the  left  eye;  but  this  disappeared  two  days 
later.  On  December  28th,  pains  were  still  present  in  the  right  hip  joint, 
but  only  after  long  standing.  The  left  eye  still  showed  intense  pericorneal 
injection  with  very  fine  granules  thickly  covering  the  anterior  surface  of  the 
lens;  obscuration  of  the  margins  of  the  optic  disc;  swelling  of  the  surround- 
ing retina;  and  abnormal  tortuosity  of  the  individual  retinal  veins. 

Gradual  improvement  was  noted  on  January  13th,  1894.  The  left  eye 
was  pale;  there  were  dust-like  opacities  on  the  anterior  surface  of  the  lens 
and  in  the  vitreous;  the  margins  of  the  optic  disc  were  still  covered,  and  the 
retinal  veins  tortuous.  On  the  right  side,  below  the  lower  circumference  of 
the  papilla,  the  retina  was  noted  to  be  somewhat  yellow  in  a  sickle-shaped 
area. 

On  February  ist  the  left  pupil  was  8  mm.  wide  and  regular.  On  Feb- 
ruary 6th,  the  retina  was  noted  to  be  irregularily  discolored  at  the  macula 
lutea  in  an  area  the  size  of  the  optic  disc.  There  were  some  black  spots 
about  i|i5  mm.  in  diameter  and  the  retina  was  still  slightly  swollen  in  the 
vicinity  of  the  papilla.  The  patient  presented  herself  again  on  March  30th, 
1894.  The  left  vision=:3|25;  the  margins  of  the  optic  disc  were  distinct. 
Right  vision=:3|3. 

Case    63.    (Panas93) — Gonorrhoea — Sciatica — Neuro-Retinitis. 

A  waiter,  26  years  old,  tall  and  sturdy  but  pale  and  anaemic,  consulted 
Professor  Panas  for  serious  disturbances  in  the  left  eye.  The  family  history 
was  negative.  A  year  previous  he  had  belonged  to  a  society  of  Free- 
shooters  so  that  his  sight  at  that  time  must  have  been  excellent.  He  had 
not  had  syphilis,  rheumatism,  or  eruptive  fevers;  but  for  many  years  had 
been  afifected  by  a  chronic  gonorrhcEa  which  recrudesced  from  time  to  time 
for  a  variable  period.  For  about  a  year  he  had  found  himself  obliged  to 
keep  his  bed  during  some  days  of  every  month  because  of  violent  pains 
which  woke  him  up  several  times  during  the  night.  These  pains,  deep- 
seated  and  constrictive,  were  situated  principally  in  the  lumbar-region, 
whence  they  radiated  as  "lightning"  pains  towards  the  pelvis  and  the  lower 
limbs  along  the  course  of  the  sciatic  and  crural  nerves.  They  were  asso- 
ciated with  pelvic  pains  of  a  vesical  character — frequent  and  imperative  de- 
sires to  urinate,  painful  micturition,  accompanied  by  spasms  of  the  neck  of 
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the  bladder,  and  the  passage  of  thick,  cloudy,  ammoniacal  urine.  Between 
the  attacks  the  urine  was  clear  and  micturition  regular.  There  was  very- 
marked  genital  depression. 

On  examination  no  motor,  sensory  or  trophic  disturbances  could  be 
made  out.  The  patellar  reflex  was  slightly  exaggerated  on  the  right  side. 
In  spite  of  the  preservation  of  the  nutrition  and  of  the  motility  of  the  lower 
limbs,  the  double  sciatic  neuralgia,  recurring  periodically  and  accompanied 
by  vesical  troubles  and  lumbar  pains,  compelled  Panas  to  localize  the  origin 
of  all  these  disorders  in  the  lower  part  of  the  spinal  cord. 

The  left  eye  was  functionally  intact;  but  with  the  right  eye  the  patient 
could  only  count  fingers  with  difficulty  at  one  and  one-half  metres.  The 
field  of  vision  was  concentrically  narrowed  and  a  scotoma  was  present  down- 
wards and  inwards.  The  chromatic  sense  was  as  perfect  as  the  feeble 
acuity  of  vision  would  permit,  the  patient  being  able  to  distinguish  all  the 
principal  colors. 

The  ophthalmoscopic  examination  showed  by  the  inverted  image  a 
simple,  well-marked  papillo-neuritis.  The  optic  disc  was  clouded;  its  mar- 
gins were  slightly  soft,  poorly  defined,  and  invaded  by  numerous  capillary 
vessels.  The  veins  were  normal  in  distribution,  but  tortuous;  the  arteries, 
on  the  other  hand,  were  small  and  filiform.  With  the  direct  image  the 
papilla  appeared  slightly  prominent,  and  in  the  vitreous  one  could  distin- 
guish a  fine  cloudiness  which  Professor  Panas  attributed  to  inflammatory 
trouble  in  the  retina.  In  the  left  eye  there  was  also  found  a  lesion  similar 
to  that  of  the  opposite  side,  but  of  less  degree.  It  consisted  of  a  slight 
cloudiness  of  the  papilla  with  turgescence  of  the  veins. 

Case  64.    (Hilbert^*) — Gonorrhoea — Arthritis — Retinitis   Serosa — Relapse   of 
Gonorrhoea — Arthritis — Papillo-Retinitis. 

A  man,  aged  29,  acquired  a  gonorrhoea  in  December,  1893,  which  was 
followed  in  two  or  three  weeks  by  arthritis  of  both  knees  lasting  four  and  a 
half  weeks.  The  patient  remained  entirely  well  until  January  8th,  1895, 
^hen  he  acquired  a  second  gonorrhoea.  This  was  followed  2%  weeks 
later  by  polyarthritis,  and  6%  weeks  later  by  sparkling  and  fogginess 
before  the  eyes  and  noticeable  diminution  of  vision. 

On  February  25th,  the  eyes  were  externally  normal;  and  the  pupils,  of 
medium  size,  reacted  sluggishly  to  light.  V=:6|i8.  The  field  of  vision  could 
not  be  taken  on  account  of  the  patient  being  in  bed,  but  it  was  certainly 
restricted.  Ophthalmoscopically  the  retina  was  greyishly-clouded,  and  the 
borders  of  the  optic  disc  were  blurred.  The  papilla  itself  was  reddened, 
and  the  retinal  vessels  were  thickened  and  tortuous  and  disappeared  in 
places  in  the  cloudy  retina.  One  could  notice  about  the  papilla  a  delicate 
radiate  striation.     The  picture  in  both  eyes  was  that  of  a  retinitis  serosa. 

The  conditions  remained  much  the  same  until  April  2nd,  when  rapid 
improvement  set  in.  On  April  i8th,  vision  was  normal  and  scarcely  any 
change  could  be  made  out. 

On  September  i6th,  a  third  gonorrhoea  or,  according  to  the  statement 
of  the  patient,  an  outbreak  of  the  old  urethritis  occurred.  Ten  days  later  the 
arthritis  reappeared,  and  simultaneously  the  vision  was  reduced  to  6/9.  The 
same    subjective    retinal    symptoms    were    present.       Corresponding   to    the 
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lighter  functional  disturbances  only  slight  papillo-retinitis  and  slight  cloudi- 
ness of  the  retina  with  fine  radiate  striation  about  the  papilla  were  made  out. 
At  the  end  of  four  weeks  the  urethritis,  arthritis  and  retinitis  had  completely 
disappeared. 

Case    65.    (Highet»')— Gonorrhoea— Inguinal    Adenitis— Neuro-Retinitis. 

A  male,  aged  20,  consulted  Highet,  February  22nd,  1894,  for  a  visual 
disturbance  of  the  left  eye  of  three  weeks'  standing.  Three  weeks  before 
the  appearance  of  the  ocular  trouble  he  had  contracted  a  gonorrhoea  fol- 
lowed by  swelling  of  the  inguinal  glands  on  both  sides;  but  both  these  con- 
ditions became  rapidly  better. 

On  the  right  side  visual  acuity  =  2o|2o;  on  the  left  side  2o|8o.  Both 
sides  H  =  i.oD.  The  fields  of  vision  for  colors,  especially  those  for  red 
and  green,  were  much  retracted  on  the  left  side,  but  normal  on  the  right. 
Ophthalmoscopically  the  right  fundus  v/as  normal;  but  on  the  left  side  a 
typical  neuro-retinitis  was  seen.  The  papilla  was  red  and  swollen  (3.0D) 
and  its  outlines  were  concealed  by  an  exudation  diffused  also  over  the  parts 
of  the  retina  adjacent  to  the  optic  disc.  The  vessels  were  hidden  in  places, 
swollen,  and  tortuous.  The  macular  area  was  likewise  veiled;  but  the  peri- 
pheral parts  of  the  fundus  were  very  distinct. 

Three  weeks  later  the  vision  of  the  left  eye  =  2o|6o;  the  macular  re- 
gion was  transparent,  and  the  confines  of  the  optic  disc  were  commencing 
to  reappear.  A  month  later  acuity  =  20I30;  limits  of  the  disc  more  dis- 
tinct, and  certain  vessels  only  still  veiled  by  the  exudation. 

Three  months  and  a  half  after  the  commencement  of  the  ocular  affec- 
tion the  papilla  was  normal;  and  all  the  details,  including  a  well-developed 
physiological  excavation,  were  distinctly  visible.  The  retinal  vessels  were 
still  veiled  in  places;  but  the  visual  acuity  =  2o|20.  There  was  no  tendency 
to  atrophy,  and  the  color  fields  were  normal  in  extent. 

Case  66.    (Burchardfio4)— Gonorrhoea— Iridocyclitis— Polyarthritis— ?  Endo- 
carditis— Neuro-Retinitis — Multiple  Keratitis. 

A  merchant,  aged  29,  was  admitted  April  3rd,  1896,  with  a  history  of 
three  previous  attacks  of  gonorrhoea  accompanied  by  gout  and  an  inflamed 
eye.  He  stated  that  he  had  been  again  suffering  from  gonorrhoea  for  ten 
days  and  that  his  right  eye  had  become  inflamed  two  days  after  the  onset  of 
the  urethritis. 

On  April  4th,  1896,  the  condition  was  as  follows:  Profuse  discharge 
from  the  urethra.  Left  eye  normal;  V=I5|7.  Right  eye^hand  move- 
ments at  ihi  metres;  conjunctiva  actively  reddened;  cornea  diffusely 
clouded;  ciliary  tenderness;  pupil  21/2  mm.  wide  and  closed;  iris  some- 
what bulging,  especially  in  its  upper  circumference;  T  +;  extensive 
polyarthritis. 

The  following  day  gonococci  were  demonstrated  in  the  urethral  dis- 
charge; and  on  April  8th  the  iritic  adhesions  had  been  everywhere  over- 
come except  for  a  fine  posterior  synechia  downwards  and  outwards.  Signs 
of  cardiac  dilatation  with  impaired  sounds  were  present  on  April  i6th,  but 
disappeared  on  May  loth  under  treatment.  They  were  again  noticed  during 
the  following  month.    By  May  14th  the  gonorrhoea  had  entirely  disappeared. 
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On  June  3rd  it  was  noted  that,  in  spite  of  the  neuro-retinitis,  then  only 
demonstrable  but  supposedly  of  two  weeks'  standing,  and  of  cloudiness  in  the 
vitreous  and  on  the  lens,  the  vision  =  3I3  with  correction.  Three  days  later 
swelling  of  the  optic  disc  to  the  extent  of  one  diopter,  swelling  of  the  sur- 
rounding retina,  and  abnormal  tortuosity  of  the  veins  were  made  out. 

On  June  20th,  a  fresh,  painful  irido-cyclitis  occurred,  and  on  July  12th, 
three  dense,  circumscribed  opacities  formed  to  the  size  of  4.5  mm.  in  the 
outer  half  of  the  right  cornea  with  slight  cloudiness  of  the  rest  of  this 
structure.  The  cloudiness  of  the  refractive  media,  as  a  whole,  was  now  so 
great  that  the  existence  of  the  optic  disc  could  only  be  guessed  at  from  the 
lighter  color  of  the  corresponding  part  of  the  fundus;  and  the  vision  was 
reduced  to  3I30. 

The  patient  was  discharged  on  July  25th.  The  affected  joints  were  no 
longer  painful,  but  in  part  greatly  limited  in  movement.  The  left  eye  was 
normal.  The  right  eye  was  pale  and  somewhat  soft  with  three  circum- 
scribed opacities  in  the  outer  half  of  the  cornea.  Pupil,  7  mm.  wide  and 
somewhat  irregular.  There  were  dust-like  deposits  on  the  lens  capsule 
and  extensive,  cloudy,  vitreous  opacities,  beginning  close  behind  the  lens. 
The  fundus  was  greatly  obscured,  but  nevertheless  the  poorly-defined  optic 
disc  and  morbidly  tortuous  veins,  were  definitely  recognizable. 

On  June  26th,  1897,  the  left  eye  was  still  normal  in  every  respect.  The 
right  eye  was  outwardly  quiet  and  vision  =  i|5.  A  small  transparent  cor- 
neal opacity  was  present  in  front  of  the  lower  outer  margin  of  the  pupil; 
and  above  this  were  two,  still  more  minute,  opacities  scarcely  visible  by 
focal  illumination.  The  iris  showed  two  detached  posterior  synechias  down- 
wards and  outwards,  and  a  fine  hair-like  adhesion  inwards.  Fine  dust-like 
opacities  existed  on  the  anterior  lens  surface  and  in  the  vitreous.  The  indi- 
vidual arteries  of  the  optic  disc  protruded  over  the  surface  of  this  structure; 
and  the  retinal  veins  in  the  vicinity  still  showed  tortuosity  in  part. 

Case  ^y.   (Burchardt^o*) — Gonorrhoea — Plastic   Iritis — Keratitis,    Keratitis — 
Arthritis — Papillo-Retinitis. 

A  barber's  assistant,  aged  19,  was  admitted  to  the  Charite  June  4th, 
1896.  He  had  had  an  operation  on  the  left  e5'e  for  squint  in  1892;  and  had 
been  infected  with  gonorrhoea  for  the  first  time  one  year  before  and  for  the 
second  time  five  weeks  previous  to  admission.  His  right  eye  had  been 
inflamed  for  eight  days. 

One  June  sth,  1896,  the  following  conditions  were  made  out:  Left  eye 
Vr^with  +  i.oD  3|8.  Vertical  cicatrix  in  front  of  the  insertion  of  the  ex- 
ternal rectus  but  otherwise  normal.  Right  eye  V  =  3|io,  not  improved; 
palpebral  conjunctiva  and  that  of  the  globe  (especially  in  the  vicinity  of 
cornea)  actively  congested;  sensitiveness  to  pressure  over  the  ciliary  region 
upwards;  centre  and  outer  half  of  cornea  clouded;  contraction  of  pupil  to 
light  slow;  fundus  thickly  veiled. 

Two  days  later  the  whole  of  the  right  cornea  as  well  as  the  contents 
of  the  anterior  chamber  were  lightly  clouded;  and  in  front  of  the  pupil  lay 
a  delicate  film  which  projected  with  ill-defined  boundaries  into  the  anterior 
chamber,  and  contained  in  its  lower  part  a  remnant  of  the  pupillary  mem- 
brane.      The  opacity  of  the  refractive  media  was  so  great  that  the  position 
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of  the  optic  disc  was  only  recognizable  by  its  lighter  color;  yet,  in  spite  of 
this,  the  vision  had  not  diminished.  On  June  Qth,  inflammation  of  the 
joints  between  the  oscalcis  and  cuboid  appeared.  Two  days  later  the  right 
pupil  had  dilated  to  eight  mm.,  and  the  cloud  in  the  anterior  chamber  had 
disappeared,  Papillo-retinitis  was  diagnosed  and  numerous  joints  were 
newly  affected.  On  June  i6th,  the  swelling  of  the  optic  disc  equalled  almost 
i.o  D.  On  June  27th,  three  opacities,  separated  from  one  another  by  narrow 
light  streaks  and  observable  only  by  strong  lateral  illumination,  were  made  out 
in  the  pupillary  area  of  the  right  cornea.  They  were  so  transparent  as  to 
be  invisible  by  trans-illumination.  The  margin  of  the  optic  disc  was  quite 
hidden. 

The  patient  left  the  hospital  on  June  29th,  with  the  left  eye  as  on  ad- 
tnission;  but  the  right  eye  still  showed  lively  peri-corneal  congestion,  and 
the  corneal  opacity  was  still  present.  The  pupil  =::  8  mm.;  and  posterior 
synechise  were  present  downwards  and  inwards.  The  fundus,  though  veiled 
by  the  opacity  on  the  anterior  lens  surface  and  in  the  vitreous,  was  dis- 
tinguishable in  its  finest  details.  The  margins  of  the  optic  disc  were  swollen 
only  0.5D,  but  appeared  greatly  hidden. 

A  final  note  on  July  3rd,  1897,  states  that  the  left  eye  was  as  before,  and 
right  vision  with  +  1.25  =  3I4.  There  was  no  trace  of  the  previous  corneal 
opacity;  the  pupillary  margin  was  quite  free  and  the  pupil  mobile;  and  the 
opacities  and  papillo-retinitis  had  entirely  disappeared. 

Case  68.   (Fromageti^i) — Gonorrhoea — Iritis — Optic   Neuritis — Arthritis. 

A  young  man,  aged  20,  who  had  been  afifected  with  gonorrhoea  for  a 
month,  presented  himself  for  consultation  in  January,  1898.  There  was 
slight  pericorneal  congestion  and  the  pupil  reacted  badly  to  light.  Oblique 
illumination  demonstrated  the  presence  of  a  moderate  number  of  synechias. 
On  dilating  the  pupil  no  trouble  was  found  either  in  the  lens  or  vitreous; 
nevertheless  the  vision  equalled  only  ilio.  Examination  of  the  fundus 
revealed  a  marked  neuritis.  The  papilla  was  red,  and  its  borders  lost  them- 
selves in  the  retinal  tissue.  The  arteries  had  almost  disappeared;  but  the 
veins  were  tortuous  and  dilated.  Exploration  of  all  the  other  parts  showed 
nothing  abnormal.  Presently  the  patient  was  obliged  to  lie  up  because  of 
an  inflammation  of  the  knee  of  the  right  side  which  was  thought  to  be  of 
the  same  nature  as  the  eye  afifection.  A  month  later  the  patient  had  recov- 
ered from  his  urethritis,  arthritis,  and  iritis;  but  the  papilla  was  then  in  pro- 
cess of  atrophy. 

Case  69.   (Kurkai38) — Gonorrhoea — Metastatic    Conjunctivitis — Polyarthritis 
— Iridocyclitis — Neuro-Retinitis. 

E.  H.,  aged  22,  asserted  that  he  had  suffered  from  acute  gonorrhoea  for 
two  weeks,  and  from  severe  inflammation  of  both  eyes  for  three  days.  The 
conjunctiva  of  the  lids  on  both  sides  was  intensely  reddened  and  covered 
with  mucous  secretion.  The  conjunctiva  bulbi  was  also  injected,  but  the 
corneae  were  normal.  Bacteriological  examination  of  the  conjunctival 
secretion  revealed  no  gonococci,  very  few  leucocytes,  and  isolated  cocci. 

At  the  end  of  five  days  there  suddenly  appeared  a  polyarthritis  which 
lasted  until  the  patient's  exit  about  two  months  later.       The  conjunctival 
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inflammation  visibly  improved  and  vi^as  limited  on  the  I2th  day  of  treatment 
to  the  folds  of  the  lower  fornix;  but  at  the  end  of  four  weeks  right-sided 
iridocyclitis  suddenly  broke  out,  and  soon  afterwards  there  developed  in  the 
centre  of  the  cornea  of  the  left  eye  a  small  epithelial  defect  which  was  sur- 
rounded by  a  greyish,  cloudy  ring. 

At  the  patient's  exit  about  two  months  later  the  polyarthritis  was  still 
present.  The  palpebral  conjunctiva  in  both  eyes  was  still  moderately  in- 
jected, but  the  conjunctiva  bulbi  was  pale.  Right  cornea  bright,  somewhat 
less  transparent  than  normal,  and  studded  in  its  lower  part  with  fine  deposits. 
Anterior  chamber  deep.  Iris  greenishly  discolored.  Pupil  jagged,  and 
the  pigment-border  of  the  iris  adherent  to  the  anterior  lens  capsule.  In 
the  centre  of  the  cornea  of  the  left  eye  a  greyish  but  not  sharply  defined 
opacity,  the  size  of  the  head  of  a  pin.  The  fundus  on  the  right  side  was 
blurred  and  indistinctly  visible.  On  the  left  side  the  retina  was  slightly 
cloudy,  the  boundaries  of  the  disc  indistinct,  and  the  veins  markedly  filled 
and  tortuous.      R.  V.  =  6l6o;  L.  V.  =  6|i2. 

Case  70.  (Kurkai38) — Gonorrhoea — Metastatic  Conjunctivitis — Iridocyclitis — 
Hyperaemia  of  the  Retina. 

A  draughtsman,  aged  26,  had  suffered  for  three  weeks  from  his  first 
attack  of  gonorrhoea.  Two  weeks  after  the  onset  of  the  gonorrhoea,  pains, 
lacrimation,  and  photophobia  appeared  in  both  eyes  without  known  cause,^^ 
and  grew  visibly  worse. 

The  patient  was  a  man  of  medium  strength  with  profuse  purulent  dis- 
charge from  the  urethra.  In  both  eyes  the  lids  were  reddened  and  slightly 
swollen  with  a  mild  eczema  on  the  lower  ones.  Palpebral  conjunctiva  red- 
dened, but  otherwise  soft  and  without  infiltration.  Conjunctiva  of  the  globe 
intensely  injected,  slightly  chemotic.  Profuse,  mucoid,  stringy  secretion^ 
Cornea  on  both  sides  slightly  dull  and  clouded;  anterior  chamber  deep;  iris 
greenishly  discolored  and  blurred  in  its  structure;  pupil  very  narrow  and 
reactionless.  In  the  right  pupil  a  thick,  in  the  left  a  delicate  membrane. 
R.  V.  =  fingers  at  i  m.  L.  V.  =n:  6|i8.  (?)  No  red  reflex  from  the  right  eye, 
and  the  left  fundus  indistinctly  visible. 

On  the  second  day  the  manifestations  increased  in  intensity  on  both 
sides.  The  deterioration  manifested  itself  especially  through  great  chemo- 
sis  and  intense  pains  in  both  eyes.  The  aqueous  was  clouded  by  numer- 
ous, swimming,  fibrinous  threads.  Iris  greatly  swollen  and  only  partly 
dilated  after  solid  atropine.  Left  pupil  clouded  by  a  thick  membrane  which 
left  free  the  uppermost  third.  On  the  left  side  the  membrane  had  shrivelled 
and  covered  the  pupillary  margin  of  the  iris  in  its  lower-inner  quadrant. 

On  the  19th  day  of  the  ocular  inflammation  marked  improvement  was 
noted;  but  on  the  22nd  day  a  recurrence  took  place  in  the  right  eye,  and  on 
the  28th  day  in  the  left  eye  which  led  to  a  great  exudate  in  the  anterior 
chamber.  On  the  soth  day  of  the  ocular  trouble,  the  condition  was  as  fol- 
lows: Conjunctiva,  apart  from  insignificant  hypersemia,  normal;  iris  on  both 
sides  greenishly  discolored;  blackish  precipitates  on  the  lower  part  of 
the  cornea;  numerous  synechise,  and  a  pupillary  membrane,  especially  thick 
on  the  right  side.  The  fundus  shows  a  tolerably  severe  hyperaemia  of  the 
retina,  recognizable  in  veiling  of  the  papillary  margins  and  greater  fulness 
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of  the  retinal  veins.  The  final  vision  on  the  70th  day  of  the  condition  was 
R.  6|6o,  L.  6I36,  and  the  deterioration  was  in  part  attributed  to  vitreous 
opacities. 

Case  71.   (Eperon^^o) — Gonorrhoea — Orchitis — Neuro-Retinitis. 

The  case  was  that  of  a  young  man  who  presented  a  neuro-retinitis  of 
the  right  eye  analagous  to  that  which  results  at  times  from  syphilitic  infec- 
tion. He  had  never  shown  either  primary  or  secondary  symptoms.  On 
the  other  hand,  he  had  suffered  for  several  months  from  an  urethral 
blenorrhoea  complicated  by  orchitis.  A  mixed  antisyphilitic  treatment  fol- 
lowed for  six  weeks  produced  no  amelioration.  Nevertheless,  recovery 
slowly  recurred  at  the  end  of  eight  months  under  the  influence  of  simple 
hygienic  precautions. 

Case   72.   (Galezowskii*") — Gonorrhoea  —  Rheumatism — Meningo-Encephali- 
tis — Paralysis  of  the  Sixth  Nerve — Hemorrhagic  Neuro-Retinitis. 

Mr.  P.  R.,  aged  44,  was  brought  to  Galezowski  on  October  27th,  1899, 
for  a  very  serious  amblyopia  of  both  eyes  caused  by  some  meningo-ence- 
phalic  disturbances  with  diplopia  and  a  slight  "  buphthalmia"  of  the  left  eye. 
G.  recognized  a  paralysis  of  the  left  sixth  nerve;  and  a  hemorrhagic  neuro- 
retinitis  following  venous  stasis  as  one  could  judge  by  the  accompanying 
illustrations.  The  patient  had  had  a  serious  attack  of  measles  at  the  age 
of  thirteen.  This  had  been  complicated  by  abscesses  in  the  groins,  but 
albumen  had  not  been  found  in  the  urine.  The  affection  of  the  optic  nerve 
was  thought  to  be  due  to  this  rheumatism,  very  probably  of  gonorrhoea] 
origin,  since  there  was  still  traces  of  the  urethritis.  Energetic  treatment 
was  persevered  in  for  a  consecutive  year,  and  at  the  end  of  this  time 
three-fourths  of  the  hemorrhages  had  disappeared,  and  the  patient  was  able 
to  read  number  3  with  a  -f  4.0D  lens. 

Case    yz-     (Galezowski^"") — Chronic    Gonorrhoea — Sciatica — Neuro-Retinitis 
and   Bilateral   Iritis. 

A  man,  aged  63,  consulted  Galezowski  for  the  first  time  on  July  22nd, 
1901,  for  a  grave  inflammation  with  profound  disturbance  of  vision  of  both 
eyes.  A  neuro-retinitis  of  the  right  eye,  posterior  synechiae  and  iritis  in 
both  eyes,  and  spots  of  choroidal  exudation  and  atrophy  towards  the  orra 
serrata  were  made  out.  The  patient  had  been  the  subject  of  a  rheumatic 
sciatica,  which  followed  a  severe  gonorrhoea,  for  more  than  seven  or  eight 
years.  The  disturbances  were  sometimes  accompanied  by  very  violent  and 
prolonged  pains  in  the  head  with  vertigo  and  fever.  The  rheumatism, 
located  in  several  articulations,  subsided;  and,  on  November  24th,  1902,  the 
patient  was  completely  cured  of  every  trace  of  inflammation  of  the  irises  and 
of  the  deeper  structures  of  the  right  eye. 

B.— THROMBOSIS  AND  PHLEBITIS  OF  THE  RETINAL  VESSELS. 

In  1900  Galezowski"^  asserted,  after  a  careful  study  of  ocular 

thromboses  extending  over  several  years,  that  often  the  sudden  and 
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spontaneous  loss  of  vision  which  one  attributed  to  a  morbid  coagu- 
lum,  fibrinous  or  otherwise,  coming  from  the  heart  or  aorta,  was  not 
in  reality  due  to  this  cause  but  to  an  obliterating  inflammation  of 
the  vessels  of  the  optic  nerve  and  retina  of  a  gonococcal  nature.  He 
held  that  his  views  were  borne  out  by  numerous  analagous  condi- 
tions reported  in  the  general  literature,  particularly  by  Koenig,  and 
cited  the  following  case  in  illustration  of  his  theory: 

Case   74.    (Galezowski) — Gonorrhoea — Sciatica — Gonorrhoeal    Rheumatism — 
Retinal  Thrombosis. 

N.  T.,  aged  49,  consulted  Galezowski  for  loss  of  vision  which  suddenly- 
supervened  toward  the  end  of  the  month  of  January,  1900,  with  all  the  signs 
of  a  retinal  thrombosis.  The  patient  had  never  had  syphilis,  but  had  suffered 
for  more  than  six  years  from  a  gonorrhoeal  urethral  discharge  of  which  he 
was  never  able  to  entirely  rid  himself.  Five  years  previously  he  had  suffered 
for  a  year  from  sciatica,  and  recently  from  rheumatism,  supposedly  of  a 
gonorrhoeal  nature.  The  heart  was  normal,  and  the  eyes  had  been  other- 
wise unaffected.  Treatment  for  the  rheumatism  was  instituted  with  good 
results.  Vision  returned  in  great  part;  but  a  peripheral  scotoma,  corre- 
sponding to  the  thrombosed  vessel,  persisted. 


VIII.-TENONITIS. 


One  would  expect  from  the  close  similarity  which  the  eyeball 
and  its  capsule  of  Tenon  present  to  a  ball-and-socket  joint  that 
tenonitis  would  be  often  met  with  in  gonorrhoea!  systemic  infection  ; 
but  so  far  Peuch  has  been  the  only  one  to  attribute  the  inflamma- 
tion in  a  case  of  this  nature  to  gonorrhoeal  metastasis.  In  the 
absence  of  any  bacteriological  findings  and  other  metastatic  mani- 
festations it  must  be  admitted  that  the  clinical  evidence  in  this 
instance  was  slight;  but  the  possibility  of  endogenous  gonorrhoeal 
infection  is  so  probable  that  one  should  always  bear  it  in  mind  in 
dealing  with  obscure  cases  of  this  sort.  Fuchs,  Gasparrini,  and 
Schwartz,  in  growing  pneumococci  in  cases  of  suppurative  tenonitis, 
have  given  a  bacteriological  basis  to  the  disease* ;  but  it  remains  to 
be  shown  whether  the  mild  cases  of  this  nature,  especially  those  of 
supposed  gonorrhoeal  origin,  are  due  to  the  bacteria  themselves  or 
to  their  products.  Apart  from  its  one-sidedness,  the  case  of  Peuch, 
which  follows,  presented  all  the  characteristic  features  of  this  some- 
what rare  condition  as  it  occurs  secondary  to  systemic  infections. 

Case  75.   (Peuch92) — Gonorrhoea — Metastatic,  Unilateral  Tenonitis. 

A  carter,  who  was  a  chronic  alcoholic  and  the  victim  of  an  acute  gon- 
orrhoea of  three  weeks  standing,  suddenly  experienced  moderately  intense 
pain  in  the  left  side  of  the  face,  and  in  the  eye  of  the  same  side,  while  re- 
turning from  the  country  in  a  strong  wind.  On  entering  the  house,  he 
observed  that  his  eye  was  red;  and  during  the  whole  of  the  night  the  pain 
'increased  in  intensity  and  disturbed  his  sleep.  In  the  morning  the  lids 
(but  especially  the  upper)  were  slightly  swollen,  and  he  opened  his  eyes 
with  great  difficulty.  During  the  whole  of  the  day  the  pains  recurred  by 
fits  and  starts,  often  very  painful,  as  well  in  the  forehead  as  deep  in  the 
orbit;  and  the  patient  could  not  any  longer  separate  his  lids.  Two  days 
after  the  commencement  of  the  affection  the  following  conditions  were 
made  out: 

Complete  ptosis  of  the  upper  lid  with  slight  oedema,  especially  marked 
in  the  vicinity  of  the  ciliary  border,  and  almost  complete  loss  of  the  power 
of  elevation;  very  apparent  exophthalmos;  moderate  chemosis;  and  almost 
complete  immobility  of  the  eyeball  in  all  directions;  pupil,  pupillary  re- 
actions, vision,  and  optic  disc,  normal;  retinal  veins  perhaps  slightly  in- 
creased in  size;  moderately  severe  pain  on  pressing  the  eyeball  back  into 


*Axenfeld;  Die  Bakteriologie  in  der  Augenheilkunde,  p.  328. 
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the  orbit.  On  the  i6th  or  17th  day  the  patient  could  almost  completely- 
open  his  lids  and  the  muscles  of  the  eye  had  regained  in  great  part  the  am- 
plitude of  their  movements,  but  they  were  slow  and  accompanied  by  dull 
pain.  The  patient  complained  for  more  than  eight  hours  after  the  exam- 
ination of  discomfort  which  obliged  him  to  lie  down.  On  the  28th  day  the 
ocular  movements  had  completely  returned;  the  patient  could  keep  his  eye 
open  without  great  fatigue  and  could  follow  his  work;  but  even  after  two 
months  the  pains  recurred  by  fits  and  starts. 


2M 


IX.-DACRYOADENITIS. 


Inflammation  of  the  lacrimal  gland,  first  described  and  desig- 
nated "  Dacryoadenitis  "  by  Adam  Schmidt  in  1803,  is  now  thought 
to  be  produced  certainly  in  two,  and  probably  in  three,  different 
ways :  First,  by  the  direct  extension  along  the  lacrimal  ducts  of  in- 
flammations of  the  conjunctiva  such  as  trachoma,  gonorrhoeal  con- 
junctivitis, and  membraneous  conjunctivitis;  second,  by  endogenous 
infection,  occurring  in  the  course  of  systemic  conditions,  such  as 
influenza,  scarlet  fever,  measles,  syphilis,  and  mumps;  and  third,  by 
the  action  of  certain  inorganic  substances,  such  as  potassium  iodide 
and  calomel. 

To  the  second,  well-founded  class  belong  the  seventeen  cases 
of  inflammation  of  the  lacrimal  gland  that  have  been  attributed  to 
systemic  gonorrhoeal  infection.  These  begin  chronologically  with 
the  case  of  Miller  who  first  definitely  attributed  an  inflammation  of 
the  lacrimal  gland  to  this  cause.  In  the  series,  generally  speaking, 
the  diagnosis  is  based  upon  scant  grounds.  In  ten  of  the  seventeen 
cases  it  rests  solely  upon  the  presence  of  a  urethritis,  with  or  with- 
out bacteriological  corroboration,  and  the  exclusion  of  all  other 
etiological  factors.  In  Seeligsohn's  two  cases  a  gonorrhoea,  which 
had  been  acquired  some  months  previously  but  had  entirely  run  its 
course,  was  the  only  possible  cause  that  could  be  found  for  the 
dacryoadenitis.  The  evidence  is  stronger  in  the  remaining  five 
cases.  In  Professor  Panas's  patient  the  association  of  the  lacrimal 
inflammation  with  gleet,  gonorrhoeal  arthritis,  iritis,  and  sero-vas- 
cular  conjunctivitis  speaks  strongly  in  favor  of  the  gonorrhoeal 
nature  of  the  trouble ;  while  in  the  case  of  Etievant,  though  the  bac- 
teriological examination  was  not  as  comprehensive  as  one  could 
wish,  the  presence  of  gonococci  in  the  pus  discharged  from  the  sup- 
purating gland  is  proof  not  only  of  the  gonorrhoeal  character  of  the 
dacryoadenitis  but  of  the  occurrence  of  gonorrhoeal  metastases  in 
general.  In  Ferry's  case  Morax  found  gonococci  in  the  conjunc- 
tival secretion  on  the  evening  of  the  patient's  admission ;  but  unfor- 
tunately cultures  were  not  made  at  this  time,  and  he  was  afterwards 
unable  to  obtain  them  in  this  way,  on  slides,  or  by  inoculating  cul- 
ture tubes  with  a  piece  of  the  lacrimal  gland.  In  this  case,  and  in 
the  patients  of  Cause  and  Pes,  sclero-conjunctivitis,  metastatic  con- 
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junctivitis,  and  oedema  of  the  glottis,  were  respectively  present  to 
heighten  the  probability  of  the  diagnosis. 

The  clinical  picture  of  dacryoadenitis  is  well  defined  and  the 
diagnosis  easily  made.  There  is  redness  and  oedema  of  the  upper 
lid  in  varying  degree,  especially  toward  the  upper-outer  angle  of  the 
orbit.  In  extreme  cases  the  outer  palpebral  surface  may  be  level 
with  that  of  the  forehead.  The  lid  droops  and  is  fixed,  and  the 
patient  throws  back  the  head  and  uses  the  occipito-frontalis  as  in 
congenital  ptosis.  Commonly  the  palpebral  fissure  becomes  trian- 
gular in  shape  with  the  apex  outwards  (Pes),  but  it  may  be  entirely 
closed  when  the  swelling  is  great.  In  these  cases  the  appearance 
strongly  suggests  that  seen  in  gonorrhoeal  ophthalmia  (Ayres). 

On  palpation  the  swollen  lacrimal  gland  is  felt  protruding 
below  the  supraorbital  margin  to  an  extent  which  varies  with  the 
intensity  of  the  inflammation.  Its  surface  is  irregular  owing  to  its 
lobulaied  structure.  Occasionally,  as  in  Grimaldi's  case,  only  the 
palpebral  portion  of  the  gland  is  involved;  or  both  parts  may  be  con- 
comitantly inflamed  as  in  three  of  Pes's  cases.  There  is  apparent- 
ly little  or  no  difficulty  in  determining  what  portions  are  affected. 
The  feeling  to  touch  is  described  as  "  tense,"  "  elastic,"  "  hard,"  or 
"  extremely  hard,"  but  softening  can  be  made  out  in  cases  going  on 
to  suppuration.  The  parts  may  be  more  or  less  insensitive  to 
pressure,  or  prove  exquisitely  tender,  especially  just  below  the  outer 
end  of  the  eye-brow,  as  in  the  cases  of  Panas,  Ferry,  Terson,  and 
Miller. 

The  outer  portion  of  the  upper  fornix  is  more  or  less  obliter- 
ated;  and,  in  ^extreme  cases,  the  bulbar  conjunctiva,  inflamed  and 
chemotic,  protrudes  through  the  lids  and  covers  the  outer  margin  of 
the  cornea.  There  is  little  or  no  secretion  except  in  cases  like  those 
or  Ferry,  Panas,  and  Cause  where  an  actual  metastatic  conjunc- 
tivitis probably  co-existed.  As  previously  mentioned,  gonococci 
were  found  by  Morax  in  the  conjunctival  secretion  from  Ferry's 
case,  but  Pes  and  Giani  made  repeated  examinations  with  negative 
results.  The  lacrimal  secretion  is  commonly  scanty  or  arrested, 
but  may  sometimes  be  increased  in  amount  and  acrid. 

Marked  swelling  of  the  gland  gives  rise  to  displacement  of  the 
globe  downwards  and  inwards,  and  to  limitation  of  its  outward 
excursion.  Diplopia  is  sometimes  complained  of  as  in  Etievant's, 
and  Cosali's  cases. 

The  subjective  symptoms  vary  from  a  sense  of  heat  and  heavi- 
ness in  the  eyes,  and  a  sense  of  fulness  in  the  forehead,  to  severe 
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orbital  pain  radiating  to  the  brow  and  temples.  Chilly  sensations 
and  general  malaise  are  not  uncommonly  present,  and  in  the  acute 
cases  the  temperature  may  reach  38.5  to  38.8  C.  (Etievant  and 
Cause). 

In  fourteen  of  the  seventeen  cases  the  dacryoadenitis  was  bi- 
lateral ;  in  three  (Sgrosso,  Etievant,  Pes)  unilateral  in  character. 
With  one  exception  (Grimaldi's  case)  the  patients  were  all  males 
ranging  from  twenty  to  fifty-seven  years  of  age.  In  a  series  of 
thirteen  cases  in  which  the  fact  is  noted,  resolution  occurred  in 
eleven  instances  and  suppuration  in  two  (Sgrosso,  Etievant).  In 
Etievant's  patient  while  the  inflammation  resolved  on  the  left  side 
a  discharge  of  pus  occurred  from  the  right  gland  on  the  fifth  day 
of  the  disease.  These  figures  are  in  keeping,  therefore,  with  what  is 
known  of  dacryoadenitis  in  general,  namely,  that  while  the  cases 
caused  by  direct  extension  are  generally  unilateral  and  go  on  to 
suppuration  those  produced  by  metastasis  are  usually  bilateral  in 
character  and  end  in  resolution. 

The  inflammation  runs  its  course  in  from  three  to  thirty  days 
or  even  more  (one  hundred  and  two  days)  if  Seeligsohn's  cases  be 
accepted.  The  average  duration  of  twelve  cases  was  about  nine- 
teen days. 

Attention  to  the  underlying  cause,  hot  fomentations,  and  drain- 
age into  the  conjunctival  sac  in  case  of  suppuration,  constitute  the 
necessary  treatment. 

Case      76.      (Miller52a) — Gonorrhcea — Acute,      Bilateral,      Non-Suppurative 
Dacryoadenitis. 

In  a  discussion  following  the  presentation  of  a  case  of  acute  dacryo- 
adenitis at  the  meeting  of  the  American  Ophthalmological  Society  in  1884, 
Miller  stated  that  he  had  seen  one  case  of  acute  bilateral  inflammation  of 
the  lacrimal  gland.  It  had  been  sent  to  him  by  the  family  physician,  who 
supposed  it  to  be  a  case  of  gonorrhoeal  ophthalmia.  There  was  great  swell- 
ing and  exquisite  tenderness.  The  diagnosis  was  not  difficult.  The  patient 
had  gonorrhoea  at  the  time.  The  inflammation  subsided  in  three  days  with- 
out suppuration  under  hot-water  dressings. 

Case      yj.      (Seeligsohn'o) — Gonorrhoea — Double-sided,      Non-Suppurative, 
(?  Gonorrhoeal)    Dacryoadenitis. 

A  goldsmith,  aged  21  years,  came  for  consultation  April  gth,  1890.  On 
both  sides  there  was  oedema  and  redness  of  the  lids;  the  upper  one  drooped 
and  covered,  even  when  the  palpebral  fissure  was  opened  to  its  maximum, 
the  upper  two-thirds  of  the  cornea.  The  conjunctiva  bulbi  protruded  from 
the  palpebral  fissure  as  a  tense,  elastic  tumor  of  yellowish-red  color,  and 
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overlapped  the  cornea,  particularly  outwards.  The  uneven  tumor  could  be 
followed  in  both  eyes  up  to  the  margo  supraorbitalis.  On  palpation  one 
distinctly  felt  the  individual  lobules  of  the  swollen  lacrimal  gland.  The 
palpebral  conjunctiva  was  hypersemic,  but,  like  that  of  the  inferior  cul-de- 
sac,  not  swollen.  Pressure  on  the  external  part  of  the  upper  lid  was  very 
painful;  no  discharge;  cornea  clear;  vision  and  ophthalmoscopic  appearances 
normal. 

The  patient  stated  that  on  the  afternoon  of  April  7th  he  had  experi- 
enced sudden  lacrimation  of  the  right  eye.  Thereto  was  added  on  the  fol- 
lowing day  lacrimation  of  the  left  eye,  slight  feeling  of  pressure  in  the  fore- 
head, and  febrile  manifestations.  In  the  afternoon  and  during  the  night 
the  eyes  swelled  so  that  the  patient  could  only  come  with  difficulty  alone  to 
the  clinic.  He  had  always  been  healthy  as  a  child,  showed  no  traces  of 
scrofula  or  syphilis,  but  had  acquired  gonorrhoea  half  a  year  previously. 
Examination  of  the  urethra  showed  a  very  slight  narrowing  of  the  pars  mem- 
branacea,  and  a  fold  in  the  mucous  membrane  close  behind  the  external 
orifice,  which  was  probably  congenital  and  somewhat  constricted  the  lumen. 
Through  both  a  very  slight  secretion  was  maintained.  Gonococci  were  not 
present.  The  glands,  especially  the  preauricular,  were  not  swollen,  and 
examination  of  the  nose  and  adjacent  cavities  showed  them  to  be  entirely 
normal.  5 

On  the  following  day  the  patient  was  brought  into  the  clinic  and  ice 
compresses  applied.  The  eyelids  were  completely  closed  by  the  swelling; 
the  lacrimal  glands  were  still  more  enlarged,  and  the  lobules  distinctly  pal- 
pable; but  there  was  no  discharge.  On  April  12th  the  swelling  of  the  lids 
had  subsided  in  great  part,  and  on  April  i8th  nothing  more  could  be  felt  of 
the  gland  lobules;  the  lids  and  conjunctivae  bulborum  were  normal;  and 
there  remained  only  a  slight  conjunctival  discharge  which  disappeared  after 
eight  days'  treatment  with  drops  of  zinc  sulphate. 

Case   78.    (Seeligsohn"*^) — Gonorrhoea — Relapsing,     Double-sided,    Non-Sup- 
purative,  (?  Gonorrhoeal)  Dacryoadenitis. 

A  laborer,  aged  33,  came  to  the  clinic  on  July  2nd,  1890.  At  the  outer 
portion  of  both  upper  lids,  in  the  region  of  the  lacrimal  gland,  one  noticed 
slight  swelling  of  the  skin  without  reddening;  and  on  palpation  one  felt,  on 
the  left  side,  a  tense  tumor,  about  ij4  centimetres  long,  which  protruded 
two  millimetres  below  the  margo  supraorbitalis,  and  extended  from  the 
middle  of  the  upper  lid  upwards  and  outwards.  The  individual  lobules  of 
the  tumor,  which  ended  mesially  in  an  uneven  swelling  the  size  of  a  hemp- 
seed,  could  be  distinctly  made  out.  Outwards  and  upwards  on  the  right 
side  one  felt  further  a  band  one  centimetre  long,  which,  with  its  vertex  mar- 
gin protruding  ?  beneath  the  margo  supraorbitalis,  was  divided  by  trans- 
versely placed  constrictions  into  several  smaller  humps  and  a  larger  one 
about  the  size  of  a  pea.  The  palpebral  fissure  was  narrowed  on  both  sides. 
On  opening  this  and  everting  the  lids  swelling  of  the  palpebral  conjunctiva 
was  seen  at  the  site  of  the  tumor,  which  was  not  movable  and  slightly  sen- 
sitive only  to  pressure.       The  preauricular  glands  were  not  infiltrated. 

The  swelling,  which  had  been  noticed  by  the  patient  for  fourteen  days, 
had  caused  him  only  a  slight  feeling  of  pressure  above  the   eyelids.       He 


208 


DACRYOADENITIS  log 

gave  a  history  of  soft  ulcers  fifteen  years  ago,  and  of  gonorrhoea  at 
Christmas,  1889.  On  examination  there  were  no  manifestations  of  lues. 
In  the  urethra  an  area  of  stricture  was  found  a  few  centimetres  from  the 
external  orifice;  and  purulent  filaments  in  the  urine,  but  no  gonococci. 

In  the  following  days,  after  the  patient  had  been  taken  into  the  clinic, 
the  tumor  increased  so  in  size  that  he  could  only  open  the  lids  with  diffi- 
culty; but  from  July  8th  onwards  a  gradual  diminution  of  the  swellings  was 
noticed.  On  the  i6th  they  protruded  only  one  millimetre  below  the  margo- 
supraorbitalis,  and  the  feeling  of  pressure  over  the  eyes  had  disappeared. 
On  the  19th  of  July  there  suddenly  developed  an  inflammatory  oedema  of 
both  lids  which  were  red  and  swollen.  The  enlarged  lacrimal  gland  pro- 
truded on  the  left  side  about  five  millimetres,  and  on  the  right  side  about 
three  millimetres  below  the  supraorbital  margin.  The  tumor  had  attained 
a  length  on  the  left  side  of  2^2  centimetres,  and  on  forcibly  opening  the  pal- 
pebral fissure  one  saw  the  eyeball  pressed  inwards  and  downwards.  Two 
days  later  the  oedema  of  the  lids  had  disappeared,  and  the  swelling  itself 
gradually  diminished  in  the  following  days  to  its  condition  before  the 
cedema.  On  July  3rd  acute  oedema  of  the  lids  occurred  for  the  second  time; 
but  on  this  occasion  with  only  slight  enlargement  of  the  lacrimal  glands. 
The  oedema  lasted  this  time  also  only  two  days  and  the  tumor  then  visibly 
diminished'.  On  September  28th,  the  enlargement  was  the  size  of  a  pea 
only  and  felt  noticeably  softer.  It  was  expected,  therefore,  that  the  swell- 
ing would  entirely  disappear  in  the  following  months. 

Case  79.       (Panas  ^s) — Gonorrhoea — Gonorrhoea!  Arthritis,  Metastatic  Irido- 
Conjunctivitis,  and  Acute,  Bilateral,  Non-Suppurative  Dacryoadenitis. 

A  young  joiner,  who  worked  regularly  in  a  dark  basement,  presented 
himself  for  consultation  at  the  beginning  of  1894.  His  father  had  been 
tormented  for  a  long  time  with  chronic  eczema,  but  he  himself  did  not 
present  any  previous  manifestations  of  rheumatism. 

On  examination  there  was  a  swelling  of  the  lids  and  photophobia;  mod- 
erately abundant  conjunctival  secretion  of  a  purely  serous  character,  dis- 
charging every  time  one  attempted  to  open  the  contracted  lids;  and  copious 
tears  mixed  with  insignificant  filaments  of  mucus.  The  patient  suffered 
scarcely  any  with  his  eyes  but  walked  with  difficulty,  using  a  cane  and  drag- 
ging the  left  leg;  and  he  stated  that  the  ankle  and  knee  of  the  afifected  limb 
had  been  swollen  and  painful. 

The  cause  of  these  ailments  was  thought  to  be  a  gonorrhoea,  which  he 
had  acquired  in  the  first  days  of  November,  1893;  for  this  urethritis,  his 
first,  had  left  him  a  slight  urethral  oozing,  clouded  urines,  and  uncomfort- 
able micturition.  About  six  weeks  after  the  commencement  of  the  dis- 
charge, simultaneously  with  the  onset  of  moderately  intense  pains  in  the 
situation  of  the  left  instep,  which  had  reddened  and  swelled  greatly,  his 
eyes  had  also  reddened  at  the  same  time  that  his  lids  became  oedematous. 
The  upper  lid  of  the  right  side  had  always  been  more  voluminous  than  that 
of  the  left  side,  and  the  right  eye  more  photophobic  than  its  fellow. 

On  examining  the  eyes  more  closely  one  made  out  on  the  left  side  dif- 
fuse reddening  of  the  conjunctiva,  tortuous  vessels,  but  very  mobile  pupil. 
On  the  right  side  the  same  general  redness,  still  more  pronounced  about  the 
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cornea,  and  forming  a  veritable  circle  of  pericorneal,  vascular  injection,  cor- 
responding to  a  lesion  of  the  internal  membranes  of  the  eye.  The  iris  was 
discolored,  the  aqueous  humor  slightly  turbid,  the  pupil  irregular,  and  there 
were  numerous  small  synechias,  but  no  plastic  exudation.  There  was  pres- 
ent in  fact  an  iritis  of  moderate  intensity,  along  with  a  state  of  hyperaemia 
of  the  conjunctiva  with  serous  secretion — a  true  sero-vascular  conjunctivitis. 
On  asking  the  patient  to  direct  his  right  eye  downwards  and  inwards, 
one  saw  a  reddened,  lobulated  protrusion,  the  size  of  a  French  bean,  which 
occupied  the  whole  of  the  external  portion  of  the  superior  cul-de-sac.  At  the 
same  time  palpation  revealed  a  kind  of  hardened  mass  occupying  the  region 
of  the  lacrimal  fossa  of  the  orbit.  This  was  the  lacrimal  gland  itself,  in- 
flamed and  increased  in  volume,  but  not  producing  exophthalmos  because 
of  its  mediocre  dimensions. 

A  foot-note  adds  that  in  less  than  a  week  after  the  delivery  of  the  clini- 
cal lecture,  the  dacryoadenitis  had  become  bilateral  and  had  developed  to 
an  equal  degree  of  intensity  on  both  sides. 

Case  80.  Sgrossoios  made  mention  at  the  annual  meeting  of  the  Italian 
Ophthalmological  Society,  1898,  of  a  case  of  right-sided  dacryoadenitis  in  a 
student,  previously  suffering  from  gonorrhoea,  which  broke  out  after  an 
excess  in  venere  and  suppurated,  but  quickly  and  completely  recovered 
under  appropriate   treatment. 

Case     81.      (Tersonisi) — Gonorrhoea — Acute,     Non-Suppurative,      Bilateral 
Dacryoadenitis. 

The  case  was  that  of  a  cook,  aged  38,  who  presented  himself  on  Feb- 
ruary 5th,  for  a  violent,  bilateral  inflammation  of  the  upper  lid  of  three 
days'  duration.  The  facies  of  the  patient  was  so  characteristic  that  one 
could  make  a  diagnosis  from  a  distance.  The  palpebral  fissure  was  almost 
normal  inwards,  but  outwards  it  was  hidden  by  a  bulging  which  overhung  it. 
The  bulging,  which  was  more  marked  on  the  right  and  had  commenced 
some  hours  before  that  of  the  left  side,  occupied  the  outer  fourth  of  the 
upper  lid.  On  the  right  side  it  was  considerable;  as  large  as  a  small  nut. 
On  palpation  one  felt  on  each  side,  flattened  against  the  bone,  a  mass,  which 
was  extremely  hard  and  knotty  and  evidently  constituted  by  the  orbital 
lacrimal  gland.  The  glands  of  Rosenmueller,  though  so  visible,  did  not 
present  any  abnormal  size;  and,  apart  from  a  slight  oedema  of  the  lids,  the 
weeping  eyes  (not  relatively  dry  as  has  been  noted  in  some  cases  of  dacryo- 
adenitis) were  normal.  There  was  no  chemosis,and  the  mobility  of  the  eye  was 
perfect  without  exophthalmos.  No  glandular  inflammation.  The  patient 
had  had  the  month  preceding  a  gonorrhoea  treated  by  baths  and  emollient 
drinks,  and  without  active  measures  which  could  have  provoked  metastasis'. 
There  still  remained  a  discharge  moderately  profuse  in  the  morning.  He 
had  never  had  any  general  disturbance,  or  articular  manifestations,  or 
orchitis.  Nor  had  he  been  exposed  to  cold,  though  the  weather  was  chilly 
during  the  week  the  adenitis  appeared.  The  gland  of  the  right  side  was 
hard  and  so  tumefied  that  one  could  have  feared  a  tendency  to  suppuration; 
nevertheless  it  did  not  occur  and  resolution  was  complete  in  about  a  month. 
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Case  82.  (Grimaldii37) — Gonorrhoea — Acute,  Double-sided,  Non-Suppurative 
Inflammation  of  the  Palpebral  Portion  of  the  Lacrimal  Gland. 

The  writer  observed  a  well-defined  swelling  of  the  palpebral  portion  of 
of  the  lacrimal  gland  of  both  eyes  in  a  woman  twenty-three  years  of  age. 
There  existed  slight  ptosis,  and  swelling  of  the  upper  lid,  as  well  as  injec- 
tion of  the  chemotic  conjunctiva  of  the  upper  fornix.  The  affection  com- 
pletely resolved  at  the  end  of  a  week  under  hot  fomentations  and  antiseptic 
bathings.  The  author  looked  upon  the  case  as  one  of  double^sided,  cir- 
cumscribed, dacryoadenitis  which  occurred  acutely,  did  not  come  to  sup- 
puration, and  was  attributable  to  gonorrhoeal  endogenous  infection,  since 
the  patient  suffered  a  short  time  before  the  outbreak  of  the  eye  affection 
from  a  vaginal  discharge. 

Case  83.  (Ferryi36) — Gonorrhcea — Gonorrhceal  Rheumatism — Acute,  Non- 
Suppurative,  Bilateral  Inflammation  of  the  Palpebral  Portion  of  the 
Lacrimal  Gland — Sclero-Conjunctivitis  and  Iritis. 

The  patient  was  a  young  man,  aged  25,  who  had  contracted  gonorrhoea 
a  month  previous.  During  the  course  of  this  condition  generalized  articu- 
lar manifestations  broke  out;  and  these  were  still  present  when  the  patient 
presented  himself  for  treatment.  About  three  weeks  after  the  onset  of  the 
urethritis,  and  apparently  at  some  unstated  period  after  the  occurrence  of 
the  joint  troubles,  pain,  redness  of  the  conjunctiva,  and  diminution  of  vision 
made  their  appearance.  Some  days  afterwards  the  upper  lids  swelled.  The 
patient  presented  a  bilateral  dacryoadenitis,  affecting  the  palpebral  lobe  of 
the  glands,  and  more  marked  on  the  right  side;  and  further  a  sclero-con- 
junctivitis,  with  scarcely  noticeable  secretion,  and  iritis  with  posterior 
synechias. 

Case  84.  (Etievanti*2) — Gonorrhoea — Double-sided,  Gonorrhoeal  Dacryo- 
adenitis going  on  to  Suppuration  on  one  side. 

X.,  aged  22,  while  suffering  from  gonorrhoea,  was  suddenly  seized,  with- 
out appreciable  cause,  by  orbital  pains  on  both  sides  radiating  to  the  fore- 
head, and  at  the  same  time  there  appeared  all  the  signs  of  a  violent  inflam- 
mation in  the  region  of  the  right  lacrimal  gland. 

The  patient  presented  himself  with  a  lid  so  very  much  swollen  that  it 
was  impossible  to  raise  it  far  enough  to  see  if  anything  were  protruding 
beneath;  slight  chemosis  in  the  external  part  of  the  bulbar  conjunctiva; 
deviation  of  the  eye  inwards  without  protrusion;  movements  of  abduction 
limited  and  painful;  and  homonymous  diplopia.  Palpation  of  the  lacrimal 
region  revealed  under  the  infiltrated  skin  a  deep-seated  tumefaction  at  the 
site  of  the  lacrimal  fossa.  There  was  severe  pain  on  pressure  and  the  tem- 
perature was  38.5°  C.  The  left  eye  was  affected  twenty-four  hours  later, 
and  on  this  side  one  could  see  underneath  the  upper  lid  the  lacrimal  gland 
swollen  to  the  size  of  an  almond. 

Treatment — resolvent  and  antiphlogistic.  At  the  end  of  the  fifth  day  a 
sudden  cessation  of  the  painful  phenomena  occurred  with  a  discharge  of  pus 
which,  when  examined,  showed  very  clearly  the  presence  of  the  gonococcus. 
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Following  this  marked  amelioration  there  was  subsidence  of  the  temperature 
and  of  the  pain  on  the  right  side  with  discharge  of  a  certain  amount  of  pus 
during  the  night.  On  the  sixth  day  there  still  existed  bogginess  on  the  right 
side  and  tumefaction  on  the  left.  At  the  end  of  the  tenth  day  the  phenomena  on 
the  left  side  disappeared  without  suppuration;  but  eight  days  later  one  could 
still  make  out  induration  formed  by  the  hypertrophied  lacrimal  gland.  The 
patient  was  seen,  however,  at  a  later  date  when  the  swelling  was  noted  to 
have  entirely  disappeared. 

Case  85.   (Etievanfi42) — Gonorrhoea — Unilateral,    Non-;Suppurative    Dacryo- 
adenitis  of  supposed  Gonorrhoeal  origin. 

The  second  case,  followed  less  carefully  on  account  of  its  occurring  at  a 
distance,  was  that  of  a  young  man,  aged  28,  who  had  been  affected  with 
urethritis  for  two  months.  Ocular  symptoms  seemed  to  follow  a  sudden 
arrest  of  the  discharge,  the  exact  date  of  which,  however,  was  not  precisely 
stated. 

The  left  lid  and  the  external  oculo-orbital  region  were  the  site  of  an 
oedematous  swelling  which  turned  outwards  around  the  supero-external 
angle  of  the  orbit  to  finish  without  transition  on  the  temple.  Over  this 
oedema  the  skin  was  red  and  pressure  painful.  The  conjunctiva  was  in- 
jected in  the  external  angle  and  the  superior  cul-de-sac  absent  outwards, 
being  completely  filled  by  the  tumefaction  of  the  lacrimal  gland.  The 
upward  movement  of  the  lid  was  much  restricted  and  the  eye  was  half 
closed.  Cephalgia;  temperature  38°  C.  The  patient  was  able,  neverthe- 
less, to  attend  to  his  business. 

It  was  at  least  twenty-five  days  before  the  inflammatory  phenomena 
almost  completely  disappeared  under  resolvent  applications.  At  a  later 
date  the  swelling  was  noted  to  have  entirely  subsided. 

Case  86.  (Causei*^) — Gonorrhoea — Acute,  Bilateral,  Non-Suppurative  Dacryo- 
adenitis  in  Association  with  Metastatic  Conjunctivitis. 

K.  F.,  a  twenty-five  year  old  cabman,  was  brought  for  examination 
November  13th,  on  account  of  great  swelling  of  both  upper  lids  and  inflam- 
mation of  the  eyes  of  three  days'  standing.  The  patient  had  been  taken 
into  the  hospital  two  days  previously  for  a  recurring  gonorrhoea  with  haemor- 
rhagic  urethral  discharge.  The  oedema  of  the  lids  as  well  as  the  inflamma- 
tion of  the  conjunctiva  were  already  present  at  that  time.  Up  to  the  fourth 
day  of  the  disease  there  existed  temperature  elevations  which,  with  slight 
malaise,  reached  38.8°  C.  Gonococci  were  easily  demonstrable  in  the  ure- 
thral secretion,  but  not  in  the  moderately  profuse  discharge  of  the  con- 
junctiva, though  repeated  examinations  were  made.  The  whole  appearance 
spoke  from  the  very  onset  against  a  specific  gonorrhoeal  inflammation  of  the 
conjunctiva.  There  existed  in  both  eyes  to  about  the  same  extent  an  intense 
cedematous  swelling  of  the  upper  lids  with  slight  reddening  of  the  skin;  and 
a  moderate  injection  of  the  conjunctiva  bulbi  with  oedematous  infiltration  to 
the  margin  of  the  cornea.  The  swelling  became  ever  greater  toward  the 
fold  of  the  upper  fornix;  but  downwards  it  and  the  injection  gradually 
diminished.     On  palpating  the  upper  lid,  which  was  slightly  painful,  it  was 
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possible  to  feel  with  great  distinctness  through  the  cedema  a  hard,  ragged 
tumor,  larger  than  a  bean;  and  to  follow  this  to  the  bony  orbital  wall  behind 
which  it  disappeared.  The  tumor  had  its  greatest  palpable  diameter  in  the 
transverse  direction;  the  oedematous  lid  was  freely  movable  over  it  in  every 
direction.  On  everting  the  lid  the  lower  border  of  the  lacrimal  gland,  cor- 
responding to  the  tumor,  appeared  as  a  thick  blueish-red  swelling  with 
uneven  surface.  Otherwise  there  was  nothing  special:  slight  myopia: 
normal  ophthalmoscopic  findings.  The  gonorrhoea  evinced  a  benign  char- 
acter: the  conjunctivitis,  accompanied  by  moderate  secretion,  caused  little 
trouble  and  became  rapidly  better.  The  inflammation  of  the  glands  per- 
sisted in  the  same  degree  for  eight  days;  then  gradually  declined;  and  had 
completely  disappeared  at  the  end  of  fourteen  days.  Regarding  the  lacri- 
mal secretion  the  patient  made  no  complaint  until  the  last  day  when  he 
stated  that  a  rich  flow  of  tears  followed  a  state  of  morning  dryness. 

Case  87.  (Pes^ssa) — Gonorrhoea — Acute,  Double-sided,  Non-Suppurative 
Dacryoadenitis. 

A  laborer,  aged  20,  after  a  night  of  carousal,  was  urgently  admitted  to 
the  hospital  on  January  20th,  1898,  for  a  very  acute,  bilateral  dacryoadenitis. 
Severe  constitutional  disease,  or  ocular  disturbances  proper,  were  not  pres- 
ent. The  patient  was  robust  and  strong;  but  there  existed  an  acute  blen- 
orrhoeal  inflammation  of  the  urethra  with  profuse  purulent  secretion. 

The  upper  lid  of  both  eyes  was  greatly  swollen  and  reddened,  espe- 
cially towards  the  outer  angle;  and  there  was  very  considerable  limitation  of 
movement.  The  conjunctiva  was  chemotic,  especially  in  the  outer  angle, 
where  it  projected  beyond  the  half  closed  palpebral  margin.  There  was  no 
catarrhal  secretion  and  the  corneae  were  clear.  On  palpating  along  the 
upper  outer  orbital  margin  one  could  make  out  that  the  lacrimal  glands  pro- 
jected beyond  this  structure;  that  the  gland  capsule  was  greatly  stretched 
and  very  sensitive  to  pressure;  and  that  the  upper  lid  was  swollen  in  its 
upper  two-thirds  and  thickened  with  a  peculiar  elastic  resistance.  The 
lacrimal  secretion  was  slight.  The  excursion  of  both  eyes  was  interfered 
with  on  looking  outwards  and  upwards;  while  (?)  the  globes  were  displaced 
slightly  downwards  and  inwards.  Diplopia  could  not  be  elicited  because 
of  the  inflammatory  ptosis.  The  patient  complained  of  a  feeling  of  heavi- 
ness, of  inability  to  open  the  lids,  and  of  intermittent,  sticking  pains.  Gono- 
cocci  were  found  in  abundance  in  the  urethral  secretion;  but  most  carefully 
made  cultures  failed  to  procure  them  from  the  lacrimal  discharge.  Under 
cold  compresses  and  treatment  of  the  urethritis  the  temperature  sank  to 
normal  in  three  days  and  complete  resolution  of  the  dacryoadenitis  had 
occurred  twenty-four  hours  later. 

Case  88.  (Pes^^^a) — Chronic  Gonorrhoea — Acute,  Unilateral,  Non-Suppura- 
tive Dacryoadenitis  in  Association  with  (Edema  of  the  Glottis,  Sub- 
lingual Adenitis,  and  Hypersemia  of  the  Retina.  , 

A  male,  231^  years  old,  had  suffered  from  chronic  gonorrhoea  since 
October,  1900.  Following  an  intercourse  on  the  night  of  October  14th, 
1903,  the  patient  experienced  a  feeling  of  oppression,  of  contraction  about 
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the  throat,  dyspnoea,  headache  and  lacrimation.  On  the  15th  a  complete 
dacryoadenitis  appeared  on  the  right  side.  It  presented  the  usual  symp- 
toms and  was  very  severe.  The  patient  was  received  into  the  hospital  on 
the  i6th,  and  on  the  following  day  cedema  of  the  glottis  appeared  with 
severe  disturbance  of  the  general  health  and  fever.  On  the  21st  a  regres- 
sion of  all  the  inflammatory  manifestations  in  the  lacrimal  apparatus  could 
be  made  out;  but  a  swelling  of  the  sublingual  salivary  glands  occurred  with 
intense  hyperaemia  and  tenderness,  and  the  oedema  of  the  glottis  persisted 
though  to  a  slighter  degree.  Repeated  examination  of  the  fundus  showed  a 
distinct  hyperaemia  of  the  retinal  vessels,  but  without  any  manifestations 
whatever  of  a  neuro-retinitis.  In  the  first  days  slight  photophobia  was 
noted,  but  no  joint  pains  or  cardiac  disturbance  were  present.  By  the 
24th  all  inflammatory  symptoms  had  disappeared.  There  remained  only  a 
hyperaemia  of  the  conjunctiva  especially  in  the  upper  fornix  on  both  sides. 
The  patient  left  the  hospital  almost  healed  on  October  i6th,  1903.  Repeated 
examination  of  the  lacrimal  secretion  gave  no  micro-organisms;  but  moder- 
ately large  numbers  of  gonococci  were  present  in  the   urethral   discharge. 

Case  89.  (Pesi53a) — Acute  Gonorrhoea — Acute  Total  Bilateral  and  Non-Sup- 
purative  Dacryoadenitis. 

G.  M.,  21  years  old,  appeared  on  February  2nd,  1904,  with  an  intensely 
acute  bilateral  and  total  dacryoadenitis.  There  was  also  present  an  acute 
gonorrhoea  with  profuse  purulent  discharge  of  twenty  days'  standing.  The 
inflammation  of  the  lacrimal  glands  began  three  days  previously  with  local 
pain,  fatigue  in  the  ocular  movements,  constitutional  disturbance  and  fever. 
Later  a  swelling  appeared  which  reached  its  maximum  on  the  day  of  admis- 
sion to  the  clinic.  Photophobia  was  not  present  and  the  examination  of 
the  fundus  gave  nothing  positive.  Morbid  conjunctival  secretion  and 
cardiac  and  arthritic  manifestations  were  absent.  The  patient  left  the  hos- 
pital improved  at  the  end  of  three  days.  Numerous  gonococci  were  found 
in  the  urethral  discharge,  but  none  were  obtained  from  the  conjunctiva  of 
either   eye. 

Case  90.  (Pes^S'^a) — Gonorrhoea — Acute,  Double-sided,  Non-Suppurative 
Inflammation  of  both  the  Palpebral  and  Orbital  Divisions  of  the  Lacri- 
mal Gland. 

A  notary,  57  years  old,  experienced  on  the  evening  of  October  25th, 
transitory  chills  with  elevation  of  temperature  and  marked  general  debility; 
tenderness  of  the  globe,  and  a  feeling  of  heat  and  heaviness  in  the  lids  of 
both  eyes.  In  the  following  days  the  symptoms  increased  in  severity  and 
on  October  27th,  1900,  the  patient  was  admitted  with  a  considerable  inflam- 
mation of  the  orbital  and  palpebral  portions  of  the  lacrimal  gland  on  both 
sides.  The  conjunctivae  were  hyperaemic  and  oedematously  swollen;  the 
lacrimal  secretion  slight;  photophobia  and  morbid  discharge  were  absent; 
and  the  fundus  was  normal  on  both  sides.  The  patient  suffered  from  a 
urethral  blennorrhoea  of  three  years'  standing,  which  had  become  acute  pro- 
bably in  consequence  of  the  new  infection.     No  cardiac  or  arthritic  manifes- 
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tations  were  present.       Gonococci  were  found  in  abundance  in  the  urethral 
discharge;  but  were  constantly  absent  from  the  lacrimal   secretion. 

Resolution  suddenly  began  on  November  13th  and  on  November  (?) 
2ist  the  patient  left  the  hospital  completely  cured. 

Case     91.      (Giani^"''^)  —  Gonorrhoea  —  Acute,     Bilateral,     Non-Suppurative 
Dacryoadenitis. 

A  junior  officer,  in  the  School  of  Musketry,  came  to  the  military  surgeon 
complaining  of  double  dacryoadenitis.  He  stated  that  he  was  also  suffer- 
ing from  gonorrhcea  of  ten  days'  duration;  and  that  this  was  under 
treatment  by  internal  remedies  and  injections  of  protargol.  There  was  a 
very  considerable  degree  of  swelling  and  redness  in  and  about  the  two 
upper  lids,  with  oedema  locally  and  pain  radiating  through  the  temple, 
loss  of  appetite  and  a  raised  temperature.  In  the  next  few  days  the  swell- 
ing rather  increased,  especially  at  the  upper  part  of  the  orbit,  and  there 
was  some  impairment  of  movement  of  the  globe  laterally.  There  was 
lacrimation  and  a  good  deal  of  catarrhal  secretion  from  the  eye;  the  con- 
junctiva was  red  and  oedematous,  especially  at  the  outer  side;  the  eye  could 
hardly  be  opened,  and  the  patient  had  slight  photophobia.  The  point  of 
greatest  tenderness  was  on  each  side  precisely  in  the  region  overlying  the 
lacrimal  gland,  just  below  the  outer  end  of  the  eyebrow,  which  could  be 
felt  tense  and  somewhat  swollen.  At  the  same  time  fundus  and  media  were 
quite  normal.  No  visceral  lesion  could  be  discovered,  the  heart  and  joints 
being  examined  with  particular  care,  but  with  a  negative  result.  Gonococci 
were  found  in  abundance  in  the  urethral  secretion;  but  repeated  examination 
of  the  conjunctiva  and  even  of  the  punctured  lacrimal  gland  gave  a  negative 
result. 

Apparently  the  patient  was  of  a  somewhat  neurotic  temperament,  for  in 
spite  of  being  assured  that  the  malady  was  not  very  important  and  that  the 
swelling  would  clear  up  without  leaving  any  trace,  he  had  several  convulsive 
seizures  with  loss  of  consciousness,  and  with  some  mental  dulness  remain- 
ing afterwards.  However,  the  local  condition,  under  cold  compresses,  &c., 
recovered  gradually  and  completely. 

Case   92.    (Casalii<'") — Gonorrhoea — Double-sided,    Non-Suppurative    Inflam- 
mation of  the  Lacrimal  Gland  (Palpebral  Portion). 

The  patient  was  an  actor  of  Florence,  age  26.  There  was  nothing  in  the 
family  or  personal  history  apart  from  a  gonorrhoea  which  had  been  contract- 
ed in  1896  and  had  since  broken  out  from  time  to  time  for  brief  periods.  Six 
days  previous  to  consultation  he  had  imprudently  exposed  himself  to  the 
cold  on  leaving  the  theatre;  and  the  following  morning,  on  urinating,  had 
experienced  a  burning  sensation  in  the  urethra  and  noticed  a  drop  of  sero-pus 
precede  the  urine.  In  the  afternoon  he  was  seized  with  slight  febrile-symp- 
toms which  lasted  until  midnight,  and  a  sensation  as  of  a  foreign  body 
beneath  the  eye-lid.  Looking  at  himself  in  the  mirror  he  saw  that  his  eyes 
had  become  reddened.  The  general  phenomena  completely  disappeared  in 
four  or  five  days  but  the  ocular  manifestations  continued.  The  next  day  the 
fever   returned   about   five   o'clock   to   terminate   towards  one   a.m.   though 
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concominately  the  ocular  symptoms  increased  in  severity.  It  was  also 
noticed  that  up  to  the  second  day  of  the  illness  the  upper  eyelids  had 
become  red  and  tumefied  with  profuse  lacrimation  and  slight  catarrhal 
secretion.  After  a  few  days,  not  noticing  any  mitigation,  the  patient 
decided  to  enter  the  clinic  on  December  14th,  1900,  when  the  following  con- 
ditions were  made  out: 

The  upper  lids  were  slightly  swollen  and  reddened  especially  outwards 
where  they  seemed  somewhat  displaced  from  the  globes  and  the  orbito-pal- 
pebral  sulci  were  less  manifest.  The  excursions  of  the  eyeballs  were  only 
slightly  restricted;  there  were  slight  hypersemia  of  the  conjunctiva,  with 
chemosis  of  its  external  part;  lacrimation,  and  scanty  catarrhal  secretions. 
Fixed  beneath  the  most  external  portion  of  the  upper  lid  and  the  bulbar 
conjunctiva  was  a  small  tumor  which  protuded  beneath  the  margin  of  the 
lid.  It  was  about  the  size  of  a  small  bean  and  of  hard  consistency.  There 
was  no  displacement  of  the  globes,  but  the  movements  upwards  and  out- 
wards were  difficult  and  accompanied  by  homonymous  diplopia.  Recovery 
was  complete  at  the  end  of  eight  days. 
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I.  The  early  British  and  French  writers  were  the  pioneers  in 
the  development  of  our  knowledge  of  gonorrhceal  ocular  metastases. 
From  the  first,  gonorrhceal  iritis  has  been  uninterruptedly  recog- 
nized by  the  profession;  but  after  1850  the  general  practitioners 
alone  continue  to  believe  in  a  metastatic  conjunctivitis.  The 
specialists,  influenced  especially  by  the  work  of  Piringer,  went  to 
the  opposite  extreme  and  accepted  only  the  theory  of  direct  infec- 
tion ;  but  they  have  been  again  forced  into  recognizing  metastatic 
conjunctivitis  through  the  bacteriological  investigations  which  have 
followed  Neisser's  discovery.  The  occurrence  of  numerous  other 
conditions  in  the  eye,  and  the  phenomena  which  gave  rise  to  the  old 
theory  of  "  retropulsion,"  have  been  made  easier  to  understand 
through  the  better  appreciation  of  the  systemic  phases  of  gonorrhoea 
of  recent  years. 

II  Systemic  gonorrhoea  most  commonly  occurs  m  males,  in 
those  cases  in  which  the  posterior  urethra  and  the  contiguous 
structures  are  involved;  but  nothing  definite  is  known  in  regard  to 
the  factors  which  underlie  the  undoubted  predisposition  of  certain 

individuals  to  this  disease. 

The  accumulating  pathological  evidence  seems  more  and  more 
to  show  that  the  gonococci  themselves,  and  not  their  free  toxines  or 
the  secondary  or   mixed   infections,   are   responsible   for  the   local 

manifestations.  ,       •   • 

Metastatic  inflammations  of  the  eye,  of  gonorrhceal  origin,  are 
marked,  in  general,  by  uncertainty  and  irregularity  as  regards  the 
time  of  their  occurrence,  the  extent  to  which  the  parts  are  involved, 
the  severity  of  their  symptoms,  and  their  course  and  behaviour;  by 
their  close  association  with  metastases  of  like  origin  in  other  parts 
of  the  body;  and  by  a  marked  tendency  to  relapse,  and  to  recur 
with  fresh  gonorrhoeas. 

Ocular  inflammations  are  often  the  first  manifestation  of  sys- 
temic gonorrhoea,  and  there  is  every  reason  to  believe  that  they 
frequently  form  the  sole  expression  of  this  condition. 

Patients  with  systemic  gonorrhoea  should  be  treated  as  those 
actually  suffering  from  an  infectious  disease;  and,  as  there  are 
grounds  for  thinking  that  gonorrhceal  metastases  pick  out  points  of 
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lessened  resistance,  excessive  use  of  the  eyes,  while  the  systemic 
infection  is  in  progress,  is  to  be  deprecated. 

III.  Metastatic  gonorrhceal  conjunctivitis  is  a  well  established 
clinical  entity.  The  figures  of  Fournier  and  of  White  in  regard  to 
its  frequency  have  been  often  misquoted ;  but  it  will  probably  be 
oftener  met  with  now  that  it  has  gained  for  itself  a  wider  recogni- 
tion. It  occurs  at  any  time  during  the  course  of  a  systemic  gonor- 
rhoea, but  apparently  more  often  than  the  other  eye  conditions  as 
an  initial  manifestation.  The  infection  is  almost  invariably  bilateral, 
and  both  eyes  are  usually  simultaneously  involved.  The  objective 
appearances,  and  the  subjective  symptoms  differ  little,  if  at  all,  from 
those  of  any  of  the  so-called  acute  "  catarrhal  "  inflammations  of  the 
conjunctiva.  The  discharge  is  typically  slight  in  amount,  and 
almost  always  mucoid  in  character.  Pure  cases  run  their  course  in 
two  weeks ;  but  in  thirty  per  cent,  of  the  patients  the  inflammation 
is  complicated  by  affections  in  other  coats  of  the  eye.  Some  of 
these,  at  least,  are  of  the  nature  of  deep-seated  metastatic  inflam- 
mations which  throw  light  on  the  true  nature  of  the  conjunctivitis. 
Relapses  occur  either  alone,  or,  more  often,  in  association  with 
affections  of  other  parts  of  the  globe. 

IV.  Though  it  is  impossible  at  the  present  time  to  determine 
its  exact  mode  of  development,  a  keratitis  occurs  in  association  with 
systemic  gonorrhoea  which  is  typically  of  a  multiple  and  superficial 
nature,  and  commonly  symmetrical  in  character,  and  central  in 
situation. 

V.  The  deep-seated  congestion  sometimes  observed  in  metas- 
tatic conjunctivitis  is  often  only  an  expression  of  an  inflammation  of 
the  interior  structures  of  the  globe,  actually  present  or  in  process 
of  development.  The  cases  of  pure  sclero-conjunctivitis,  which 
apparently  do  occur,  ought  to  be  differentiated  from  metastatic  con- 
junctivitis, and  classed  by  themselves. 

VI.  In  every  so-called  iritis  the  pathological  process  is  by  no 
means  limited  to  the  iris,  but  extends  at  least  to  the  adjacent  divi- 
sion of  the  uveal  tract.  It  is  justifiable,  and  perhaps  even  advis- 
able, to  discard  the  word  iritis,  and  substitute  the  terms  mild  or 
severe  iridocyclitis,  the  better  to  express  the  character  and  extent 
of  the  changes  known  to  be  present  in  these  cases. 

VII.  There  are  no  figures  to  show  what  part  the  gonococcus 
plays  in  the  production  of  the  inflammations  of  the  uveal  tract, 
viewed  collectively;  but,  taking  the  statistics  for  iritis  as  an  index. 
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it  would  seem  that  the  percentage  of  cases,  attributable  to  this 
organism,  varies  as  the  result  of  differences  in  the  social  and 
hygienic  conditions  of  the  places  in  which  the  statistics  are  col- 
lected. 

While  the  gonococcus  apparently  finds  its  most  favorable 
environment  in  the  vascular  coat  of  the  eye,  the  exact  relative 
frequency  with  which  the  various  structures  of  the  globe  are  visited 
by  gonorrhoeal  metastases  remains  to  be  determined.  Likewise,  no 
definite  idea  can,  at  the  present  time,  be  formed  of  the  usual  extent, 
duration,  and  severity  of  the  inflammations  of  the  uveal  tract,  or 
of  numerous  special  features  of  these  conditions.  Writers,  gen- 
erally, have  been  too  loose  in  their  nomenclature,  and  too  many 
reports  are  lacking  in  essential  details  and  exact  description,  to  allow 
of  a  determination  of  these  points. 

Arranged  according  to  types,  one  finds  that  all  the  common 
forms  of  uveal  inflammation  have  been  attributed  to  systemic 
gonorrhoea,  though  the  statements  of  Fournier  in  regard  to  the 
frequency  of  serous  cyclitis  (aquo-capsulitis)  are  not  borne  out  by  a 
study  of  the  literature. 

Generally  speaking,  metastatic  gonorrhceal  affections  of  the 
uveal  tract  show  a  tendency  to  be  double-sided  in  the  first  as  com- 
pared with  the  second  and  later  attacks,  and  to  relapse,  and  to 
recur  with  fresh  gonorrhoeas.  They  precede,  or  follow,  or  break  out 
simultaneously  with  other  manifestations,  or  form  the  sole  expres- 
sion of  the  systemic  infection ;  but  they  are  marked  by  no  special 
features,  except  that  swellings  of  any  kind  in  the  iris  tissue  are 
never  observed.  Gelatinous  exudations  are  more  indicative  of 
the  severity  of  these  inflammations  than  of  their  origin.  An 
associated  metastatic  conjunctivitis  is  suggestive.  The  purulent 
forms,  which  often  show  no  sharp  line  of  demarcation  from  the 
plastic,  are  marked  by  an  extraordinary  tendency  to  recovery. 

VIII.  The  metastatic  gonorrhoeal  inflammations  of  the  optic 
nerve  and  retina  commonly  take  the  form  of  a  diffuse,  and  scarcely- 
measurable  neuro-retinitis,  associated,  at  times,  with  considerable 
retinal  oedema.  The  cases  follow  the  rule,  that  when  the  nervous 
apparatus  of  the  eye  is  solely  involved  the  affection  is  bilateral,  but 
when  it  is  implicated  along  with  the  uveal  tract  the  neuro-retinitis 
is  unilateral  in  character.  The  pathological  evidence  favors  the 
blood-vessels  rather  than  the  lymph  spaces  as  being  the  principal 
route  for  the  infection  in  these  conditions.  The  prognosis  must  be 
guarded  though,  generally  speaking,  the  outlook  is  good. 


120  GONORRHCEAL   OCULAR   METASTASES 

IX.  The  cases  of  dacryoadenitis,  which  have  been  attributed 
to  systemic  gonorrhoea!  infection,  conform  to  what  is  known  of 
inflammation  of  the  lacrimal  gland  in  general,  namely,  that  while 
the  cases  caused  by  direct  extension  are  generally  unilateral  and  go 
on  to  suppuration,  those  produced  by  metastasis  are  usually 
bilateral  in  character  and  end  in  resolution. 
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UPON   THE   INVOLUTION    OF    THE    PUERPERAL    UTERUS 

WITH  SPECIAL  REFERENCE  TO  THE  INVOLUTION 

OF  ITS  CIRCULATORY  SYSTEM. 


INTRODUCTION 

The  study  of  the  involution  of  the  puerperal  uterus  has  proved 
an  attractive  subject  to  nearly  all  obstetricians  as  far  back  as  the 
Fathers  of  Medicine.  Accordingly,  there  results  upon  this  subject 
a  literature  almost  without  end.  Though  so  much  has  been  written 
upon  the  involution  of  the  uterus  proper,  the  study  of  the  involu- 
tion of  its  arterial  and  venous  systems  has  occupied  but  few  inves- 
tigators. For  this  reason,  but  chiefly  also  owing  to  the  cloud  of 
mist  that  seems  to  envelop  this  subject,  I  have  devoted  my  attention 
to  the  circulatory  changes  especially,  rather  than  to  those  of  the 
uterine  elements  proper.  But  to  treat  of  the  vessels  exclusively 
would  not  only  be  a  great  error,  but  almost  an  impossibility.  Hence, 
the  uterine  wall  with  its  three  component  tissues  will  also  be  dis- 
cussed, but  necessarily  more  summarily. 

I  would  ask  the  reader  not  to  regard  this  "study"  as  a  complete 
monograph  upon  the  circulatory  system  of  the  uterus.     For  several 
years  I   have   been  engaged  investigating  the   changes  that  occur 
in  the  circulatory  system  of  the  female  genitalia  and  have  accumu- 
lated much  material.     It  is  timely  that  I  should  report  upon  certain 
of  the  results  that  have    been    obtained:  hence  this  article  is  to  be 
regarded  as  a  first  or  prehminary  report  dealing  with  certain  aspects 
of  the  larger  subject.     The  data  brought  forward  are  voluminous 
and  detailed,  wherefore  it  is  proper  that  at  the  outset  I  indicate 
briefly  the  objects  of  the  study  and  the  main  conclusions  to  which 
I  have  been  led,  that  thereby  the  reader  may  understand  its  limita- 
tions and  the  objective  of  the  work.     When,  in  the  spring  of  1908  I 
went  to  Berlin,  it  was  with  the  hope  that  I  might  spend  a  year  or 
more  investigating  the  natural  history  of  the  uterus  from  the  fcetal 
state  up  to  advanced  age  rather  than  devoting  myself  to  the  vas- 
cular changes  in  the  organ.     But  in  the  eighty  uteri  which  I    col- 
lected for  purposes  of  research  were  several  from  variable    periods 
post  partum;  in  these  the  vascular  changes  were  of  so  pronounced 
a  type  that  my  energies  were  diverted  in  the  main  to  their  study 


It  is  the  outcome  of  this  study  that  constitutes  the  matter  of  the 
present  article. 

The  uteri  above  mentioned  furnished  valuable  material  throw- 
ing light  upon  the  stages  of  involution  and,  more  especially,  upon 
the  retardation  of  that  process  by  disease,  acute  and  chronic,  local 
and  general,  and  the  development  of  states  of  subinvolution  and 
chronic  metritis,  so-called.  But  more  particularly  it  demonstrated 
that  the  arterial  system  of  the  organ  is  renewed  after  each  preg- 
nancy. It  was  seen  that,  stated  broadly,  the  blood  flows  through 
a  new  system  of  channels  after  involution  from  those  through  which 
it  flowed  before  and  during  pregnancy:  that  the  arteries  build  for 
themselves  new  vessels  within  their  own  lumen. 

It  is  with  this  remarkable  renewal  of  the  arterial  walls  that  this 
study  is  mainly  concerned:  the  stages  of  the  process:  the  changes 
that  are  undergone  in  the  coats  of  the  old  artery:  the  effects  of  sub- 
involution upon  these  changes:  the  mode  of  production  of  the  coats 
of  the  new  artery:  the  differences  that  are  to  be  made  out  in  the 
process  as  it  affects  the  greatly  dilated  arteries  that  are  in  line  of  the 
direct  supply  of  the  placenta  and  those  which  take  no  part  in  the 
placental  circulation:  the  coincident  changes  that  occur  in  the  veins. 

In  the  storm  of  tissue  change  which  sweeps  over  the  uterus 
during  the  early  days  post  partum,  facilities  for  the  study  of  tissue 
hypertrophy,  tissue  imbibition,  sweUing,  softening,  atrophy  and 
absorption,  are  unequalled  by  anything  affecting  the  other  organs 
of  the  human  body.  Especially  does  this  apply  to  the  elastic  tissues 
and  more  particularly  to  the  internal  elastic  lamina  of  the  arteries. 
My  material  demonstrates  convincingly  that  the  extraordinary 
development  of  '  hyaline  '  material  around  the  (new)  arteries  of 
the  parous  uterus  is  the  immediate  result  of  a  metamorphosis  or 
metamorphoses  of  the  internal  elastic  lamina  of  the  old  artery  and 
that  here  it  is  possible  to  show  the  existence  of  a  series  of  changes  in 
elastic  connective  tissue,  which  to  my  knowledge  has  been  traced  by 
no  previous  investigator.  Every  worker,  that  is,  upon  the  uterus  has 
been  familiar  with  the  results  of  these  changes,  in  the  form  of  hyaline 
masses  and  sheaths  surrounding  the  arteries  of  the  parous  organ,  but 
no  one  to  my  knowledge  has  recognized  the  association  between  these 
and  the  elastic  tissue.  For  the  stages  in  this  transformation  it  has 
been  necessary  to  fabricate  the  terms  "  vitreous  hypertrophy  "  and 
*'  vitreous  degeneration  ". 

I  owe  detection  of  these  changes  to  the  employment  of  a  com- 
bination of  Weigert's  elastic  tissue  stain  with  Van  Gieson's.  By 
this,  in  suitable  specimens,  it  is  possible  to  follow  the  normal  internal 
elastic  lamina  into  an  area  of  remarkable  swelhng,  the  swollen  area 


still  taking  on  the  black  coloration  by  the  Weigert  stains  (vitreous 
hypertrophy).  Through  intermediate  color  gradations  connection 
can  be  traced  between  hyahne  matter  taking  on  this  stain  with  matter 
which,  glassy  homogeneous  and  almost  nucleus  free,  no  longer  stains 
with  Weigert  (vitreous  degeneration).  It  is  this  last  stage  which 
is  most  favourable  for  absorption  and  removal,  although  it  would 
seem  also  that  the  degenerated  hyahne  material  may  remain  for 
an  indefinite  period.  That  it  is  degenerated,  if  not  necrotic,  is  shown 
by  the  fact  that  there  are  no  signs  that  it  ever  reverts  to  the  elastic 
tissue  state,   chemically,  physically  or  physiologically. 

Before  passing  on  to  a  consideration  of  the  literature  upon  the 
subject,  I  wish  to  express  my  sincere  thanks  to  those  who  have  assisted 
me  in  many  ways  during  the  progress  of  the  work,  and  especially 
am  I  indebted  to  Professor  Ludwig  Pick,  Prosector  in  the  Patho- 
logical Institute  of  the  Allgemeines  Stadtisches  Krankenhaus  zu 
Friedrichshain,  Berhn,  in  whose  laboratory  I  was  privileged  to  do 
most  of  this  work,  and  from  whose  autopsies  the  most  of  this  material 
was  drawn. 

To  Professor  J.  G.  Adami,  Pathologist  to  the  Royal  Victoria 
Hospital,  I  wish  to  express  deepest  gratitude  for  his  kind  interest 
in  my  work  and  for  his  invaluable  suggestions  and  assistance. 

To  the  Governors  of  the  Hospital  I  owe  this  publication.  It 
was  their  ready  munificence  which  made  it  possible  to  publish  this 
work  as  a  Hospital  Study,  and  I  take  this  opportunity  of  expressing 
my  hearty  appreciation  of  this  great  favour. 


LITERATURE. 

A  short  review  of  the  literature  upon  this  subject  will  probably 
have  for  effect  the  virtue  of  conveying  an  idea  as  to  how  far  our 
knowledge,  gathered  from  previous  writers,  will  carry  us. 

Until  1890  practically  all  authors  were  agreed  that  the  puerperal 
uterus  underwent  fatty  degeneration  as  a  chief  means  for  bringing 
about  its  required  involution. 

This  was  taught  and  generally  accepted  as  subject  beyond 
debate.  But  the  extent  to  which  this  fatty  change  went  gave  rise 
to  bitter  controversy,  resulting  in  the  extreme  views  of  Heschl*  on 
the  one  hand,  and  in  those  of  Luschka  on  the  other,  and  in  those  of 
an  intermediate  school  headed  by  Kolliker.  The  three  schools  held 
the  following  doctrines: — 

Heschl,  in  an  exhaustive  work,  claims  that  the  muscular  fibres 
of  the  uterus  undergo  a  complete  fatty  degeneration,  so  much  so, 
that,  of  the  fibres  which  constitute  the  uterus  at  the  beginning  of 
the  puerperium,  not  a  single  muscular  cell  remains  when  involution 
is  complete,  i.e.,  when  the  uterus  has  reached  the  stajge  of  hyper- 
involution. 

This  degeneration  begins  according  to  Heschl  not  before  the  fourth 
or  sixth  day  post  partum  and  never  later  than  the  eighth.  With 
the  progress  of  the  fatty  degeneration,  the  uterus  becomes  more  and 
more  brittle  and  soft  and  it  remains  so  until  all  parts  of  the  uterus 
have  reached  a  like  stage  of  degeneration.  Usually  regeneration 
of  tissue  does  not  begin  until  the  fourth  week  and  should  be  complete 
at  the  end  of  the  eighth. 

He  adds:  "  Puerperal  fever  from  whatsoever  cause  stops  or  retards 
the  retrogressive  changes  in  the  uterus.  The  infection  may  originate 
in,  or  be  apart  from  the  uterus,  but  the  result  is  always  the  same." 

In  this  connection  Heschl  states  that,  under  the  influence  of 
infections,  regeneration  of  tissue  may  begin  when  degeneration  is 
complete,  but  that  the  newly  constructed  fibres  instead  of  develop- 
ing to  maturity  undergo  a  second  fatty  degeneration.  This  is  the 
cause  of  the  prolonged  softness  and  easily  tearing  condition  of  the 
uterus,  so  frequently  found  following  puerperal  fevers.  In  his  own 
words  "  this  condition  of  the  uterus  is  the  effect  of  an  improper  recon- 
struction of  the  uterine  elements." 


*  The  full  references  to  the  authorities  here  cited  are  given  in  the  Bibliographj' 
at  the  end  of  this  Study. 


According  to  Heschl  all  the  uterine  fibres  are  destroyed,  so 
that  when  the  uterus  is  completely  restored,  it  contains  not  a  single 
fibre  of  those  which  made  up  its  bulk  at  the  beginning  of  the  puer- 
perium;  according  to  Luschka  not  a  single  fibre  is  lost  to  the  economy. 
He  held  that  the  involution  of  the  puerperal  uterus  consists  essen- 
tially in  a  rapid  reduction  in  the  size  of  the  individual  fibres,  each 
of  which  during  pregnancy  had  taken  on  great  increase  in  length 
and  breadth.  A  fatty  degeneration  of  the  muscle  fibres  takes  place, 
beginning  a  few  days  after  labor  and  appearing  at  first  as  fine  granules 
about  the  nucleus.  The  granules  gradually  grow  more  abundant 
and  equally  gradually  disappear  without  it  being  possible  to  ascer- 
tain in  what  way  they  are  removed  from  the  affected  cells. 

KolUker  and  his  school  contend  that  there  is  certainly  and 
plainly  a  reduction  of  the  fibres  during  involution;  that  this  takes 
place  chiefly  through  fatty  degeneration;  that  this  is  undoubtedly 
the  chief  means  by  which  the  reduction  of  the  uterine  dimensions 
is  brought  about.  "  But,"  he  adds,  "  it  is  just  as  certain  that  many 
of    the  fibres  do  completely  disappear  through  this  fatty  change." 

To  quote  from  Dittrich:  "These  three  views  upon  the  fat  of 
the  uterine  muscle  were  held  until  a  few  years  ago  without  any  new 
opinions  being  put  forth  to  substantiate  or  refute  any  one  of  them. 
Still,  authors  generally,  in  text  books  and  in  other  pubhcations, 
inclined  to  the  belief  that  a  fatty  degeneration  takes  place  and  that 
some  fibres  disappear  completely  in  this  change." 

In  1884  a  new  work  by  Meola  advanced  the  new  theory  that 
the  involution  of  the  puerperal  uterus  takes  place  through  a  simple 
granular  atrophy  of  the  muscle  fibres — a  condition  brought  about 
not  by  the  uterine  contractions  and  retractions,  but  by  the  hyper- 
trophy of  the  sheath  of  connective  tissue  surrounding  each  muscular 
fibre.  Meola's  work  found  few  supporters  and  Dittrich  asks: — "  Is 
it  not  to  be  assumed  that  Meola's  cases  were  patients  who  had  died 
of  puerperal  sepsis  or  other  such  condition  arising  locally  and  accom- 
panied by  high  fever." 

In  1888  Sanger  in  an  exhaustive  and  important  work  upon  this 
subject  came  to  the  conclusion  that  the  involution  of  the  puerperal 
uterus  depends  upon  several  factors.  Chief  among  these  are  in- 
creased oxidation,  the  continued  contraction  and  retraction  of  the 
uterus  and  lastly  the  relative  anaemia  of  the  organ,  all  three  of  which 
give  rise  to  a  fine  granular,  cloudy,  hyaline  and  fatty  degeneration 
of  the  protoplasm  of  the  muscle  cells,  which,  after  absorption  of 
these  products  of  degeneration,  return  to  their  former  size,  without 
a  single  cell  being  necessarily  destroyed.  The  chief  object  for  these 
protoplasmic  changes  consists,  according  to  Sanger,  in  the  reduction 
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of  the  size  of  the  muscle  fibre  so  that  the  uterus  may  return  to  its 
normal  dimensions. 

Dittrich  in  a  work  published  in  1890  upon  the  involution  of  the 
puerperal  uterus  under  pathological  conditions,  gives  a  full  review 
of  the  work  of  previous  authors  and  comes  to  the  conclusion  that 
in  most,  if  not  in  all,  of  their  cases,  there  entered  as  disturbing 
factors  pathological  processes,  which  necessarily  detract  from  the 
value  of  their  conclusions.  He  will  not  allow  that  they  should  be 
accepted  as  works  upon  the  normal  involution.  He  states  that  most 
of  these  works  were  done  before  the  days  of  asepsis  and  that  the 
authors  do  not  state  the  cause  of  death  in  the  cases  reported. 

Dittrich's  work,  carried  out  upon  a  large  amount  of  material, 
led  him  to  the  conclusion  that  pathological  processes  either  starting 
locally  in  the  pelvis  or  in  other  parts  of  the  body  produce  either  a 
complete  "block"  or  at  least  a  marked  retarding  influence  upon 
the  changes  involved  in  the  involution  of  the  puerperal  uterus. 
"  But,"  he  also  adds,"  pathological  processes  such  as  puerperal  fever, 
or  general  acute  or  chronic  diseases  have  no  effect  upon  the  changes 
of  involution  except  that  of  rendering  the  process  slower  and  of  caus- 
ing frequent  destruction  of  tissue  by  abscess  formation  and  infiltration." 
He  supports  Sanger  in  the  belief  that  during  involution  fibres  are 
not  completely  destroyed,  but  that  they  simply  reduce  their  dimen- 
sions. He  also  found  hyaline  degeneration  of  the  muscle  fibres  as 
did  also  Beneke  in  many  of  his  cases. 

Such  is  a  short  review  of  the  history  of  the  involution  of  the 
puerperal  uterus. 

If  the  authors  who  have  occupied  themselves  with  the  body 
of  the  uterus  are  numerous,  the  number  of  those  who  have  done 
work  upon  the  changes  in  the  arteries  of  the  puerperal  uterus  is  cor- 
respondingly small. 

The  first  work  to  appear  upon  the  subject  was  that  of  Balin 
in  1880.  He  busied  himself  chiefly  with  the  arterial  changes,  and  as 
it  forms  the  basis  of  the  subsequent  work  I  will  allow  myself  to  quote 
quite  freely  from   his   article. 

After  explaining  that  the  arteries  reduce  their  size  by  contrac- 
tion of  their  muscular  wall  he  states  that  they  further  reduce  the 
size  of  their  lumen  by  a  growth  of  fibrous  tissue  in  the  intima.  He 
writes:  "  One  finds  about  10  to  16  days  after  labor  here  and  there 
"  localized  ingrowths  of  the  intima  which  are  variously  disposed, 
"  At  times  but  a  single  growth  extends  into  the  lumen,  causing  the 
"  latter  to  take  the  shape  of  a  new  moon.     By  multiplying  these 
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"  ingrowths  all  sorts  of  deformities  of  the  lumen  may  be  seen.  Fre- 
"  quently  its  calibre  is  so  reduced  by  these  ingrowths  that  it  is  barely 
"visible  and  not  infrequently  complete  occlusion  may  follow. 

"  But  the  growth  of  fibrous  tissue  does  not  always  infringe  upon 
"  the  lumen  of  the  vessel.  At  times  it  grows  into  the  media,  which 
"  in  consequence  of  this  pressure  undergoes  atrophy  and  is  replaced 
"  by  elastic  tissue."  He  also  states  "  that  the  media  of  the  blood 
"  vessels  undergoes  the  same  fatty  degeneration  as  the  uterine  mus- 
"culature,  but  that  the  fatty  change  appears  later  and  lasts  longer 
"  than  the  corresponding  changes  in  the  uterine  muscle  fibres." 

In  short,  his  conclusions  are  as  follows:—"  In  the  vessels  of  the 
"  uterus  undergoing  involution  there  take  place  simultaneously  two 
"  types  of  changes:  on  the  one  hand,  an  increase  of  the  fibrous  tissue 
"  of  the  intima,  at  times  growing  into  the  lumen,  at  other  times 
"  growing  into  the  media  and  resulting  in  more  or  less  narrowing 
''of  the  Vessel,  even  possibly  to  complete  occlusion;  on  the  other 
"  hand,  a  partial  or  total  fatty  degeneration  of  the  media.  The 
"  cervix  shows  no  such  obliterated  vessels." 

He  continues  further:—"  The  vessels  of  the  placental  site  are 
"  without  doubt  closed  by  the  building  of  a  thrombus.  In  an  uterus 
"  of  a  woman  who  died  shortly  after  labor  I  found  several  of  these 
"thrombi  in  which  spindle-celled  fibrous  tissue  from  the  mtima 
"  had  started  a  slow  organization. 

"  This  new  growth  of  fibrous  tissue  gradually  replaces  the 
"  thrombus,  and  in  late  specimens  I  have  been  able  to  distinguish 
"  here  and  there  in  the  mucosa  these  white  spots  containing  a  few 
"  fibres — the  remains  of  the  organized  clot." 

After  referring  to  the  narrowing  of  the  veins  through  thickenmg 
of  the  intima  he  wrote:-"  What  happens  to  the  many  small  capil- 
"  laries  and  veins  after  delivery?  I  must  fully  agree  with  Heschl 
"  that  the  majority  of  them  are  compressed  by  the  uterme  contrac- 
"  tion  and  retraction  so  that  a  circulation  no  longer  obtams  m  them 
"  and  that  they  afterwards  disappear  through  fatty  degeneration." 

Szasz-Schwarz  in  1903  described  uteri  of  women  who  had  borne 
children.  In  these  he  found  changes  about  the  vessels  which  he 
characterized  as  typical  of  pregnancy  and  still  other  changes  typical 
of  general  arteriosclerosis. 

The  changes  characteristic  of  pregnancy  were  in  the  main  a 
great  increase  in  the  elastic  tissue  throughout  the  uterus  and  thick 
pads  of  the  same  tissue  about  the  smaller  vessels  of  the  inner  and 
middle  third  of  the  uterine  wall. 

This  mass  of  elastic  tissue  at  times  surrounds  the  vessels  on 
all  sides,  whilst  at  other  times  it  encircles  but  a  portion  of  the  vessel, 
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often  presenting  the  appearance  of  a  crescent  with  the  vessel  in  its 
concavity.  This  pad  of  elastic  tissue  is  as  a  rule  sharply  defined 
both  on  its  outer  and  inner  border.  In  the  case  of  some  vessels 
it  lies  in  immediate  contact  with  the  outer  part  of  the  media,  whereas 
in  the  case  of  many  other  small  vessels  a  thin  layer  of  fibrous  tissue 
intervenes  between  them.  These  elastic  deposits  often  reach  a  very 
great  thickness,  often  eight  times  that  of  the  vessel  wall  which  they 
enclose. 

In  1906  a  work  by  Pankow  appeared  in  which  he  corroborated 
the  findings  of  the  former  writer  and  added  to  our  knowledge  of 
the  uterine  arteries.  After  describing  the  arterial  changes  found 
in  the  uterus  long  after  pregnancies  had  ceased,  he  endeavoured 
to  find  an  explanation  for  these  by  an  examination  of  the  uterus 
of  a  woman  who  had  died  shortly  after  delivery.  His  findings  are 
of  great  interest  in  that  they  bear  directly  upon  my  work,  and  I  take 
the  liberty  to  quote  rather  freely  from  his  article. 

After  having  described  the  arteries  of  the  uterus  of  a  multi- 
parous  woman  and  having  substantiated  the  findings  of  Szasz- 
Schwarz  relative  to  the  marked  sclerosis  which  follows  pregnancy, 
he  writes: — "  Even  though  the  vessel  changes  in  pregnancy  and 
"  their  subsequent  involution  have  been  material  for  research,  yet 
"  no  adequate  explanation  as  to  how  and  why  this  sclerosis  occurs 
"  has  been  given  (at  least  none  in  the  German  literature)." 

His  own  researches,  based  upon  one  case,  led  him  to  the  con- 
elusion  that  the  media  disappears  more  or  less  through  fatty  degen- 
eration and  is  replaced  by  elastoid  tissue.  Coincident  with  this, 
a  proliferation  of  the  intima  takes  place,  similar  to  that  of  all 
thrombosed  vessels. 

"  Generally  in  the  periphery  of  the  thrombus,  there  is  a  part 
"  of  the  lumen  not  involved  in  the  thrombosis,  in  which  portion 
"  by  a  growth  of  endothelium,  a  new  endothelial  lining  is  formed 
"  which  constitutes  the  inner  limits  of  the  new  vessel,  and  explains 
"  the  incidence  of  the  thick  mat  of  elastic  tissue  found  about  a 
"  delicate  vessel  in  the  uteri  of  women  who  have  borne  children." 
He  continues: — "This  process  can  occur,  I  think,  without  a  fore- 
"  going  complete  thrombosis  of  the  vessel.  But  why  even  in  the 
"  submucosal  layers  one  should  find  such  tremendously  thickened 
"  elastic  deposits  which  lead  to  hj'^aline  degeneration  of  large  areas, 
"  is  difficult  to  explain.  For  the  placental  area,  the  wandering  in 
"  of  foetal  syncytial  cells  certainly  plays  a  role,  but  that  it  is  not 
"  the  only  factor  is  shown  by  similar  changes  in  the  vessels  outside 
"  the  placental  area." 
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"  Therefore,  there  must  be  a  physical  or  chemical  cause  to 
"  explain  the  occurrence  of  these  changes.  Such  may  be  found 
"  in  the  great  stretching  and  prolonged  soddening  of  the  vessel  walls 
"  during  pregnancy  and  labour." 

Quite  recently  another  work  which  bears  directly  upon  my 
researches  has  appeared  from  the  laboratories  of  Professor  Aschoff. 
I  refer  to  the  work  of  Sohma  upon  functional  sclerosis  of  the  ovarian 
vessels.  In  it  Sohma  points  out  that  about  the  corpora  lutea, 
which  are  in  various  stages  of  degeneration,  a  true  sclerosis  of  the 
arteries  takes  place.  In  many  of  the  vessels  a  new  vessel  appears 
to  be  formed,  and  not  infrequently  there  are  signs  of  three  or  more 
vessels  all  concentrically  arranged  and  the  one  within  the  other. 
Vessels  so  affected  are  always  found  in  close  relation  to  the  corpora 
lutea  and  its  later  stages,  the  corpora  candicantia  and  corpora  fibrosa. 

In  this  paper  I  will  have  frequent  occasion  to  refer  to  the  work 
of  Szasz-Schwarz,  recently  further  confirmed  by  the  researches  of 
Anspach  in  1907. 

MATERIAL    AND     TECHNIQUE. 

Before  starting  the  description  of  my  researches  it  may  be  well 
to  state  precisely  the  characters  and  quantity  of  material  at  my 
disposal  and  the  methods  that  were  used  in  the  examination. 

Material.— I  have  examined,  in  all,  80  uteri,  among  which  are 
six  from  women  who  died  at  variable  periods  within  ten  months 
after  labour.  The  cause  of  death  in  none  of  these  cases  was  of  pelvic 
origin  and  the  pelvis  was  always  free  from  any  disease  whatsoever. 
Among  these  eighty  cases  were  many  who  had  not  reached  puberty. 
These  I  disregarded  completely.  There  were  also  10  nulliparous 
cases  between  the  ages  of  15  and  33  and  one  of  70  years.  Also  33 
cases  of  parous  women  in  whom  1  to  40  years  had  elapsed  between 
the  last  pregnancy  and  the  time  of  death. 

Technique. — The  tissues  were  hardened  en  bloc  for  48  hours 
in  a  10  per  cent,  solution  of  formahn,  after  which  blocks  3  mm. 
thick,  extending  in  each  case  from  the  peritoneal  to  the  mucosal 
surfaces  and  of  variable  size,  were  taken  for  examination.  Sections 
were  taken  in  each  case  from  the  fundus,  body  and  cervix  and  from 
the  uterine  artery  in  its  course  through  the  broad  ligament,  or  as  it 
coursed  up  the  lateral  wall  of  the  uterus. 

These  tissues  were  then  brought  into  50,  75,  96,  absolute  (com- 
mercial) and  copper-sulphate-absolute  alcohol  respectively,  the 
whole  process  lasting  from  2  to  3  hours.  They  were  then  placed  in 
three  changes  of  pure  xylol  until  transparent  and  then  through  soft 
and  hard  paraffin. 


14 

The  tissues,  so  handled,  were  cut  with  the  greatest  ease  upon 
Leitz's  new  sliding  microtome  and  none  were  cut  thicker  than  10  {i. 
and   many   as  thin   as  6   [x. 

The  routine  stains  used  were:  Hsematoxylin  and  Eosin 

Weigert's  elastica 
Weigert's  elastica  and  Van  Gieson 
Weigert's    elastica    and     Hsema- 
toxylin  and  Van  Gieson 

The  special  stains  were :  Orcein  and  Hsematoxylin 

Weigert's  Markscheidefarbung 
Sudan    III    and    Hsematoxyhn. 

In  using  Weigert's  elastica  stain  I  left  the  tissues  over-night  in 
the  stain,  decolorized  in  1  per  cent,  acid  alcohol  and  then 
washed  thoroughly  in  running  water  before  staining  with  hsema- 
toxyhn  or  with  Van  Gieson.  By  so  doing  all  the  acid  is  removed 
from  the  tissues  and  the  Van  Gieson  becomes  a  much  truer  and  more 
permanent  stain. 

Divisions  of  Subject. — My  subject  is  divided  into  the  following 
heads: — 

1.  The  nulhparous  uterus 

2.  The  multiparous  uterus 

„      ^,  ,    ^  f  normal  involution,    abnormal   in- 

3.  The  puerperal  uterus        |  volution  or  subinvolution. 

4.  Discussion. 

5.  Conclusions. 

THE  NULLIPAROUS  UTERUS. 

I  have  taken  for  description  the  uterus  of  a  nulliparous  woman 
of  27  years  of  age.  Whatever  the  age  of  the  patient  after  the  age 
of  puberty,  the  three  elements,  muscular,  elastic  and  fibrous,  are 
always  found  conforming  to  one  type,  bearing  the  same  relation 
to  one  another  though  differing  somewhat  in  relative  quantities. 
Especially  does  this  latter  apply  to  the  elastic  elements.  So  marked 
can  be  the  increase  in  elastic  tissue  in  the  nulliparous  uterus  that 
it  can  rival  that  of  a  young  uniparous  uterus  that  has  gone  through 
a  normal  and  rapid  puerperium. 

For  purposes  of  description  I  have  adopted  the  old  but  useful 
division  of  the  uterine  wall  into  thirds — the  subperitoneal  or  outer 
zone,  the  vascular  or  middle  zone  and  the  submucous  or  inner  zone. 

Vascular  Zone. — In  the  middle  third  or  vascular  zone  the  largest 
vessels  are  found.  These  are  made  up  of  (I)  intima  plus  elastica 
interna,  (II)  media  and  (III)  adventitia. 
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The  Intima. — In  the  case  of  the  larger  vessels  a  well  defined 
endothelial  lining,  and  in  all,  except  the  smallest,  a  well  marked 
elastica  interna  are  to  be  found.  The  latter  varies  in  thickness,  one 
may  say,  proportionately  with  the  size  of  the  artery. 

In  the  largest  vessels  on  cross-section  the  elastica  interna  pre- 
sents a  homogeneous  corrugated  band.  But  even  in  these  same 
vessels,  slanting  sections  of  the  arterial  wall  demonstrate  that  this 
so-called  membrane  is  made  up  of  parallel  fibrillse  which  course 
parallel  with  the  long  axis  of  the  lumen.     (Fig.  I  in  text.)    Fenestrse 


of  several  sizes  with  well  defined  margins  can  be  readily  seen  and 
through  them  the  elastic  fibres  and  muscularis  of  the  media  are  visible. 
In  vessels  of  smaller  calibre  the  interna  is  seen  on  cross-section  as  a 
ring  of  black  dots  more  or  less  widely  separated  from  one  another . 
(Fig.  II  in  text.)    The  interstices  between  them  are  not  infrequently 


filled  by  a  fine  black  membrane  which  is  visible  only  with  high  powers. 
Slanting  sections  of  such  vessels  demonstrate  the  fact  that  here  the 
longitudinal  fibres  are  widely  separated  and  thereby  constitute  a  very 
imperfect  membrane  about  the  vessel.  The  chinks  are  relatively 
narrow,  but  are  always  of  considerable  length.  Branches  leave  the 
main  stem  at  an  acute  angle  and  pass  across  these  open  spaces  to 
join  a  neighbouring  fibre.     At  the  point  of  division  and  of  junction 
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a  swelling  of  the  fibre  occurs.  As  a  consequence  of  this  branching 
the  defects  in  the  membrane  are  usually  long  narrow  acutely  pointed 
slits. 

Examining  the  individual  fibres  of  such  a  membrane  (not 
in  all  cases  is  this  shown)  from  a  case  of  chronic  Bright's  disease, 
each  fibre  was  found  to  present  throughout  its  course  two  black 
parallel  hnes  with  an  intervening  Hghter  colored  space.  (Fig.  Ill  in 
text.)   The  same  description  holds  good,  for  the  branches.  To  explain 
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this,  one  has  but  to  examine  a  very  thin  cross-section  of  such  a  vessel 
and  he  finds  with  the  oil- immersion  that  each  fibre  is  a  cylinder 
which,  in  a  plain  Weigert's  elastica  stain,  has  a  black  contour  and  a 
pale  Nile-green  centre. 

In  many  of  the  vessels,  especially  in  those  of  larger  size,  a  second 
elastica  interna  concentric  with  the  first  is  not  infrequently  found. 
It  never  completely  surrounds  the  lumen,  but  at  most  only  one 
half  of  it.  In  the  interspace  between  the  two  layers  of  elastica, 
muscle  fibres  can  be  seen  with  great  ease.  These  course  in  a 
direction  parallel  with  the  long  axis  of  the  vessel  and  therefore  at 
right  angles  to  the  fibres  of  the  media.  Between  these  layers  of  the 
elastic  interna,  a  minimal  amount  of  fibrous  and  elastic  tissue  in  very 
fine  strands  is  seen  surrounding  the  individual  muscular  fibres  and 
binding  the  two  layers  of  elastica  interna  together.  This  layer  con- 
stitutes the  so-called  "  musculo-elastic  layer  "  of  Jores  and  Hal- 
enberger. 

The  Media. — The  media,  relatively  stout  for  the  size  of  the 
lumen,  contains  a  considerable  number  of  wavy  elastic  fibres,  which, 
coursing  concentrically  with  the  elastica  interna,  never  surround 
more  than  a  fraction  of  the  circumference  of  the  vessel.  Radially 
and  diagonally  disposed  fibres  are  also  found  in  more  or  less  large 
numbers.  Fibrous  tissue  fibrillae  follow  the  ramification  of  the 
elastica  and  these  two  tissues  surround  each  muscular  fibre  with  a 
more  or  less  perfect  sheath. 

The  Adventitia. — The  outermost  layer  of  muscle  is  sharply 
bounded  by  the  adventitia  made  up  of  wavy  hyaline-lookiiig  fibrous 
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tissue.  The  thickness  of  the  adventitia  in  the  vascular  zone  cor- 
responds rather  closely  to  that  of  the  media  which  it  encloses;  though 
many  exceptions  are  found.  The  fibres  of  the  adventitia  pass  over 
in  bands  of  varying  size  into  the  interfascicular  tissue,  which  in  turn 
breaks  up  into  smaller  bands  and  fibres  to  surround  eventually  each 
uterine  muscle  fibre  of  the  zone  with  a  sheath  of  connective  tissue. 
The  amount  of  elastic  tissue  in  the  adventitia  of  the  average 
case  is  minimal  and  an  elastica  externa  does  not  exist  even  about 
the  largest  vessels.  The  small  amount  that  is  found  in  the  adven- 
titia is  usually  circularly  disposed  about  the  vessel  and  from  these, 
fibres  pass  off  to  the  uterine  musculature  and  follow  the  fibrous  tissue 
to  its  minute  ramifications  about  the  individual  muscle  fibres. 

The  veins  in  this  zone  present  no  uniform  arrangement  of  muscle, 
elastic  and  fibrous  tissues.  Suffice  it  to  say  that  the  elastic  tissue 
in  their  walls,  relative  to  that  contained  in  the  walls  of  the  arteries, 
is  abundant  and  from  this  source  are  derived  most  of  the  fibres  which 
constitute  the  elastic  framework  of  the  uterine  body. 

Outer  or  Subperitoneal  Zone. — In  the  outer  third  of  the  uterine 
wall,  immediately  under  the  peritoneum,  a  layer  of  fibrous  and  elastic 
tissue  with  a  few  muscular  fibres  in  the  interstices,  surrounds  the 
whole  uterus.  It  is  of  uniform  thickness,  and  from  it  numerous 
stout  bands  pass  radially  between  the  underlying  muscular  fasci- 
cuh,  giving  branches  to  these  and  finally  reaching  its  finest  divisions 
in  the  vascular  zone.  Not  infrequently  relatively  stout  bands  bind 
the  perivascular  elastic  tissue  of  the  middle  zone  with  this  subperi- 
toneal fibro-elastic  layer. 

Between  this  layer  and  the  underlying  thick  muscular  bundles, 
whose  fibres  generally  run  at  right  angles  to  those  of  the  former,  it  is 
not  infrequent  to  find  a  row  of  fine  dots  arranged  in  an  even  line, 
which  sharply  divides  the  fibro-elastic  subperitoneal  bands  from  the 
underlying  muscular  tissue.  Seen  in  slanting  sections  this  row  of 
dots  is  made  up  of  a  single  layer  of  parallel  elastic  fibres  similar  in 
every  respect  to  the  elastica  interna  of  an  artery.  The  radially 
disposed  elastic  bands  passing  from  the  peritoneum  to  the  deeper 
tissues  penetrate  its  fenestrae.  The  elastic  tissue  is  accompanied 
even  in  its  finest  divisions  by  fibrous  tissue. 

There  is  a  marked  tendency  for  the  vessels  in  this  zone  to  arrange 
themselves  into  layers  which  alternate  with  compact  strands  of 
muscle  fibres. 

The  description  of  the  vessels  of  the  vascular  third  applies  to 
those  of  this  zone  in  every  detail. 
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The  Submucosal  Zone. — Among  the  sti  iking  features  of  this 
third  of  the  uterine  wall  are  the  bizarre  shapes  that  the  lumina  of 
the  vessels  assume;  the  inordinately  thick  media  in  vessels  of  rela- 
tively small  calibre;  the  marked  tendency  for  the  vessels  to  run  in  a 
corkscrew-like  course  from  the  vascular  zone  to  the  mucosal  margin, 
and  the  tendency  also  for  them  to  run  in  groups  leaving  wide  inter- 
spaces almost  devoid  of  vessels. 

The  elastica  interna  in  the  vessels  in  the  deeper  parts  of  this 
zone  is  as  a  rule  delicate  and  very  imperfect,  though  special  groups 
show  it  well  developed.  In  this  area  the  musculo-elastic  layer  of 
Jores,  as  seen  in  the  larger  vessels  of  the  vascular  zone,  is, 
practically,  non-existent.  As  the  muscle  boundary  is  neared  it 
is  found  that  in  most  of  the  vessels  (isolated  groups  frequently 
do  not  show  this  change)  the  elastica  interna  grows  markedly 
stouter.  In  many  of  them  the  margins  of  the  elastica  interna 
become  ill  defined  and  the  membrane  itself  in  consequence  becomes 
markedly  increased  in  thickness.  Not  infrequently  in  such  vessels 
a  new,  but  poorly  formed  elastica  interna  lies  within  the  old,  and  is 
poorly  defined  from  it.  In  such  vessels  the  delicate  elastic  fibres  of 
the  media  become  much  swollen.  If  we  follow  such  a  group  of  cork- 
screw vessels  upwards  into  the  mucosa,  we  find  its  terminals  involved 
in  a  marked  sclerotic  change — the  sclerosis  of  menstruation — and 
realize  that  these  vessels  lying  deeper  in  the  muscularis  are  but 
arteries  that  are  involved  in  the  same  functional  sclerosis.  Neces- 
sarily the  change  is  less  marked  the  farther  one  recedes  from  the 
mucosa;  it  is  in  the  finest  ramifications  of  arteries  and  veins  that 
the  process  shows  itself  in  its  most  marked  characters. 

I  do  not  intend  here  to  enter  upon  the  changes  characteristic 
of  menstrual  sclerosis,  for  it  is  a  subject  somewhat  foreign  to  the 
main  purpose  of  this  work.  Suffice  it  to  say  that  the  signs  of  swell- 
ing of  the  elastica  interna  and  the  attempt  at  reduplication  of  the 
same,  and  the  swollen  appearance  of  the  elastic  fibres  of  the  media 
as  above  described,  are  but  means  to  an  end,  and  that  end  is  to  bring 
back  to  its  original  size  the  vessel  which  became  enlarged  and  hyper- 
trophied  during  the  premenstrual  and  menstrual  periods. 

The  adventitia  of  the  vessels  of  this  zone  lies  directly  in  contact 
with  the  media.  It  is  of  fibrous  tissue  with  a  minimal  of  elastic, 
both  of  which  tissues  pass  over  in  strands  to  the  uterine  muscula- 
ture to  end  again  as  in  the  other  zones  about  the  individual  muscle 
fibres. 

Contrary  to  the  results  of  previous  writers  I  have  found  fine 
elastic  fibrils  about  the  muscle  fibres  in  the  inner  third  of  the  uterine 
wall.     Previous  writers  have  denied  their  existence  except  in  the 
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immediate  neighbourhood  of  the  vessels.  But  it  has  never  failed 
in  all  my  cases  above  15  years  of  age.  This  difference  in  findings 
may  be  accounted  for  by  the  intensity  of  the  Weigert's  stain. 

Age  has  practically  no  influence  upon  the  relations  of  the  three 
tissues  of  the  nulliparous  uterus,  but  age,  as  pointed  out  above, 
does  cause  the  elastic  and  fibrous  tissues  to  increase;  the  former 
before  and  the  latter  more  especially  after  menopause. 

THE  MULTIPAROUS  UTERUS. 

To  contrast  the  nulliparous  uterus  on  the  one  hand  and  the 
parous  uterus  on  the  other,  I  have  chosen  a  case,  which  corresponds 
most  closely  to  the  type  which  Szasz-Schwarz  and  Pankow  regard 
as  being  characteristic  of  parity  and  proof  positive  that  the  woman 
had  borne  at  least  one  child.  So  characteristic  are  these  changes  that 
these  authors,  together  with  Balin,  state  that  it  is  possible  in  every 
case  to  tell  whether  an  uterus  had  held  a  fertilized  ovum  or  not.  To 
this  question  I  shall  have  occasion  to  revert  at  a  later  period. 

The  patient  from  whom  this  specimen  had  been  removed  had 
borne  five  healthy  children.  She  died  at  the  age  of  3 1  of  pulmonary 
tuberculosis. 

A  mere  glance  at  these  sections  suffices  to  show  how  enormously 
the  elastic  tissue  has  increased  not  only  about  the  vessels,  but 
throughout  the  uterine  musculature  generally.  Naturally,  the  bulk 
of  it  in  most  cases  is  found  about  the  vessels  and  in  the  regions  im- 
mediately below  the  peritoneal  surface.  But  what  is  most  striking 
is  that  the  region,  in  which,  in  the  nulliparous  uterus,  the  smallest 
quantity  of  elastic  tissue  was  found,  i.e.  the  inner  third  of  the  uterine 
wall,  now  displays  large  perivascular  deposits  of  elastic  tissue,  and 
these  are  quite  the  most  characteristic  signs  of  a  previous  pregnancy. 

The  Subperitoneal  Zone. — Below  the  peritoneal  surface,  and  for  a 
considerable  distance  inward,  the  elastic  tissue  has  taken  on  a  marked 
increase.  It  tends  somewhat  to  concentrate  about  the  vessels  though 
the  elastic  tissues  about  the  individual  muscle  fibres  are  also  very 
greatly  augmented.  The  vessels  in  this  zone  show  a  still  more 
marked  tendency,  than  in  the  nulliparous,  to  arrange  themselves  in 
layers  parallel  with  the  peritoneal  surface.  Where  the  elastic  and 
fibrous  tissues — the  former  always  in  much  greater  amount  than 
the  latter — tend  to  gather  about  the  vessels,  the  individual  fibres 
lose  their  normally  well  defined  boundaries,  appear  swollen  and 
large  strands  of  this  elastic  tissue  pass  from  vessel  to  vessel  or  into 
adjoining  tissue. 

The  vessel  itself  in  the  midst  of  this  mass  of  tissue  frequently 
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has  a  well  defined  muscular  coat  with  a  delicate,  often  imperfect, 
elastica  interna,  but  quite  as  frequently  the  media  is  rich  in  poorly- 
matured  elastic  tissue,  and  generally  in  such  cases  the  elastica  is 
inordinately  thick  and  presents  ill  defined  margins.  The  veins 
present  thick  walls,  composed  of  a  confused  mass  of  elastic,  fibrous 
and  muscular  tissue,  without  the  slightest  pretence  at  order  or  layer- 
formation.  The  elastic  tissue  constitutes  the  major  part  of  the 
bulk  of  the  wall  of  the  veins. 

Vascular  Zone. — In  the  vascular  zone  the  vessel  walls,  some- 
what thicker  than  normal,  bear  a  very  large  amount  of  elastic  tissue 
in  their  media.  So  great  is  this  replacement  that  at  times  but  traces 
of  the  muscular  elements  may  remain.  The  arrangement  of  this 
hypertrophic  elastic  tissue  conforms  rather  closely  to  the  normal 
disposition  of  elastic  tissue  in  the  media,  although  it  is  so  swollen 
and  its  fibrillar  margins  so  ill  defined  as  to  constitute  when  stained 
with  hasmatoxyhn  a  more  or  less  uniform  hyaline  colourless  mass 
with  shrunken  muscle  cells  in  its  interstices. 

The  elastica  internals  usually  composed  of  many  concentric  layers. 
These  are  very  thick  and  present  between  them  (with  Van  Gieson)  a 
reddish  hyahne  tissue  which  owing  to  its  staining  properties  has 
been  interpreted  as  hyaline  fibrous  tissue. 

The  number  of  reduplications  of  the  elastica  interna  seems 
without  limit  and  it  may  go  on  so  as  to  almost  completely  obliterate 
the  lumen.  The  admixture  of  elastic  and  fibrous  rings  presents  a 
very  striking  picture  in  which  muscular  elements  are  almost  entirely 
absent.  At  times  this  intimal  hypertrophy  seems  to  impinge  upon 
the  media,  causing  it  to  disappear,  in  which  case  the  adventitia  and 
hyperplastic  layers  of  elastica  interna  meet.  At  other  times  the 
supernumerary  elastic  rings  seem  to  serve  only  to  reduce  the  lumen. 

The  adventitia  instead  of  being  free  from  elastic  fibrils,  as  in  the 
nuUiparous  uterus,  is  now  a  huge  mass  of  coarse  fibrils  of  elastic 
tissue  without  at  times  even  a  trace  of  white  connective  tissue. 

Thick  strands  pass  over  into  the  interfascicular  tissues  to  again 
ramify  and  surround  the  individual  uterine  muscle  fibres  with  a 
thick  collar  of  elastic  tissue.  Thick  strands  also  pass  from  vessel 
to  vessel  and  from  zone  to  zone. 

The  veins  present  very  irregular  lumina  with  variously  shaped 
tags  or  buds  projecting  into  them.  The  elements  that  go  to  make 
up  the  walls  of  such  veins  vary  very  widely.  At  times  the  wall  and 
its  inward  juttings  are  made  up  almost  wholly  of  elastic  tissue,  at 
other  times  this  is  almost  absent.  All  intermediate  types  between 
these  extremes  may  be  found. 
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Inner  Zone. — The  submucosal  zone  of  the  uterine  wall  contains 
the  signs  that  are  most  characteristic  of  a  previous  pregnancy.  The 
larger  vessels  of  the  deeper  parts  of  this  area  present  the  same  char- 
acters as  those  of  the  previously  described  third.  The  elastic  and 
fibrous  elements  throughout  the  musculature  are  markedly  increased 
over  that  of  the  nullipara.  But  the  most  characteristic  sign  of  the 
parous  uterus  consists  in  a  thick  collar  of  elastic  tissue,  which  sur- 
rounds the  weak  walls  of  the  small  arteries. 

A  glance  at  Plate  1,  Figures  1  and  2,  suffices  to  give  an  accurate 
idea  of  the  relation  of  this  tissue  to  the  vessel. 

The  muscular  media  of  such  a  delicate  vessel  is  frequently  quite 
free  from  elastic  fibres  and  an  elastica  interna  may  or  may  not  be 
found.  At  other  times  the  media  is  almost  replaced  by  elastic  tissue, 
and,  when  such  is  the  case,  the  elastica  interna  is  not  infrequently 
very  hypertrophic.  The  collar  of  elastic  tissue  outside  the  small  vessel 
may  encircle  it  completely,  or  may  be  crescentic  in  character.  Not 
infrequently  it  surrounds  two  such  delicate  vessels  without  penetrating 
between  them.  The  tissue,  which  composes  this  collar  or  pad, 
has  interesting  features.  In  the  first  place,  it  is  as  a  rule  well  defined 
on  both  sides  and  becomes  very  conspicuous  by  its  isolation  in  a 
tissue  relatively  free  from  stout  elastic  tissue;  it  sends  very  few  fibres 
off  from  its  outer  margin;  internally  it  either  lies  in  immediate  con- 
tact with  the  media  of  the  small  vessel  or  a  thin  layer  of  fibrous 
tissue  intervenes;  it  stains  a  dark  green  with  Weigert's  stain,  thereby 
contrasting  somewhat  with  the  black  of  actively  functioning  elastica; 
it  is  made  up  of  twisted  fibres,  which  seem  swollen,  and  a  few  nuclei 
can  be  made  out  in  its  interstices.     (Vide  Fig.  1.) 

From  this  rather  full  description  it  will  be  seen  that  the  changes 
in  the  uterus,  and  especially  about  its  blood  vessels  due  to  pregnancy, 
are  very  complex — so  complex  that  it  is  hard  to  know  where  to 
begin  to  give  an  adequate  word  picture  of  them  and  what  to  choose 
as  being  the  nearest  approach  to  the  common  types. 

The  case  which  I  have  described  corresponds  very  closely  to 
the  descriptions  given  by  Pankow  and  Szasz-Schwarz,  as  stated 
above.  It  differs  only  in  minor  details  which  do  not  appreciably 
alter  the  character  of  the  changes. 

If  we  ask  whether  these  changes  are  characteristic  of  pregnancy, 
our  answer  must  be  rather  guarded.  That  a  great  number  of  preg- 
nancies are  followed  by  such  changes  ;  that,  in  the  great  ma- 
jority of  cases  exhibiting  such  changes,  pregnancy  has  been  the 
causative  agent,  must  be  admitted.  But  I  see  no  reason  for  not 
assuming  that  allied  conditions  such  as  fibromata  of  the  body  of  the 
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uterus,  especially  a  large  submucous  fibroma  could  produce  the  same 
vessel  changes  after  the  removal  of  the  tumour.  But  a  much  more 
weighty  question  is: — Are  these  changes  a  necessary  sequence  of 
pregnancy?  In  other  words — Must  every  woman  who  has  borne 
a  child  present  the  changes  described  by  the  previous  writers  as 
typical  of  a  parous  uterus?  My  answer  must  be  emphatically  in 
the  negative.  That  there  are  minor  differences  between  the  parous 
and  nulHparous  uterus  in  my  series,  I  am  prepared  to  admit.  But 
among  the  33  parous  uteri  16  were  of  women  beyond  44  years 
of  age.  These  all  show  changes  which  would  leave  no  doubt  in  the 
mind  of  a  microscopist  that  he  had  to  deal  with  parous  women. 
Among  the  remaining  17  cases  were  two,  one  of  whom  had  had  two 
Hving  children,  the  other  a  miscarriage  followed  by  a  Hving  full 
term  child.  These  show  no  departure  from  the  average  nulliparous 
uterus,  except  the  shghtest  general  increase  in  elastic  tissue  through- 
out the  uterus.  The  vessels,  examined  in  sections  from  all  parts 
of  the  body  of  the  uterus  in  the  hope  of  finding  so-called  pregnancy 
sclerosis  in  the  spot  where  the  placenta  was  implanted,  showed  not 
a  trace  of  that  change.  The  patients  were  21  and  27  years  respec- 
tively and  one  and  a  half  and  one  year  respectively  had  elapsed  since 
their  last  dehvery.  I  wrote  above  "  show  no  departure  except  a  sKght 
increase  in  the  elastic  tissue  over  and  above  that  of  the  average 
nuUiparous  uterus."  Let  me  add  a  factor  that  makes  the  question 
a  still  more  difficult  one  to  decide,  viz.,  that  the  amount  of  elastic 
tissue  in  the  uteri  of  nulhparae  is  a  variable  quantity,  and  I  have 
found  several  in  my  series  that  quite  rival  these  two  cases  of  parous 
women. 

Moreover,  if  it  has  so  happened  that  in  my  series  of  17  cases  of 
women  in  their  full  sexual  fife  two  have  shown  such  almost  complete 
return  to  the  normal  state,  it  is  quite  within  the  domains  of  theory 
to  assume  that,  in  a  larger  series,  cases  would  be  found  in  which  after 
pregnancy  not  even  this  slight  increase  of-  elastic  tissue  would  be 

found. 

Why  there  should  exist  such  differences  between  the  uteri  of 
parous  women;  why  one  should  return  almost  to  its  virginal  state 
whilst  another  shows  such  marked  departure  from  that  state,  are 
questions  which  I  hope  to  be  able  to  answer  by  drawing  conclusions 
from  a  careful  examination  of  a  large  amount  of  material. 
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THE  PUERPERAL  UTERUS. 
CASE  I. 

Case  I  is  that  of  a  woman  of  35  who  died  of  eclampsia  44  hours 
after  delivery. 

The  uterus  was  of  the  size  that  is  considered  about  normal  for 
that  stage.     The  cavity  was  free  and  the  placental  site  healthy. 

Before  proceeding  to  the  description  of  the  cases,  let  me  again  state  that  when 
not  otherwise  stated  my  description  always  refers  to  specimens  stained  by  the  triple 
method  of  Weigert's  elastica,  haematoxylin  and  Van  Gieson  or  to  Weigert's  elastica 
with  Van  Gieson.     These  two  methods  I  have  found  by  much  the  most  serviceable. 

Sections  from  the  placental  and  extra-placental  areas  to  the 
peritoneal  surface  show  that  already  fatty  degeneration  of  the  tissues 
has  begun.  This  degeneration  is  not  uniformly  distributed  through- 
out the  uterine  wall,  but  strands  of  muscle  fibres  seem  already  filled 
with  fat  droplets  whilst  others  immediately  bordering  upon  these 
show  but  a  general  cloudiness  of  protoplasm.  The  parts  most 
affected  are  the  torn  mucosal  surface  and  the  decidual  cells  of  the 
remaining  mucosa.     Especially  does  this  apply  to  the  placental  area. 

With  haematoxylin  and  eosin  preparation  the  tissue  of  the 
whole  uterine  body  presents  a  cloudy  appearance  and  the  immediate 
subplacental  area  shows  well  marked  signs  of  cell  disintegration. 

In  this  region  are  numerous  well  defined  clots,  which  he  in  close 
contact  with  but  a  minimum  of  fibrous  strands  between  them.  These 
intra  vascular  clots  in  most  cases  are  laminated  with  fibrin  and  contain 
few  if  anymore  than  the  normal  percentage  of  leucocytes.  Frequently 
the  laminae  start  from  a  definite  spot  in  the  vessel  wall,  as  if  coagulation 
had  begun  there  and  had  gradually  spread  to  involve  the  whole 
lumen.  Not  a  few  of  the  vessels  present  irregular  areas  about  the 
clot,  between  it  and  the  vessel  wall,  where  fresh  blood  circulated  at 
the  time  of  death.  From  the  disposition  of  these  channels  of  fresh 
blood  and  by  the  fact  that  the  clot  remains  firmly  attached  to  promi- 
nent parts  of  the  wall,  which  seem  firmly  drawn  into  it,  I  take  it 
that  the  uterus  during  the  progress  of  the  eclampsia  had  relaxed 
somewhat  and  caused  a  separation  of  the  now  relaxed  wall  from  the 
clot.  Immediately  below  the  surface  mucosa  of  the  placental  site, 
much  extravasated  blood  lying  free  in  the  tissues  separates  the  tissue 
elements  widely  from  one  another,  but  this  layer  without  definite 
form  and  arrangement  soon  gives  way  to  the  more  normal  outhnes 
of  vessels  and  tissues  found  deeper.     The  walls  of  the  vessels  present 
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a  glassy,  homogeneous,  yellowish  blood-stained  appearance,  through- 
out this  mucosal  subplacental  area.  The  muscle  fibres  stain  a  mot- 
tled yellow  and  their  nuclei  are  very  indistinct.  In  a  word,  the 
mucosal  surface  in  its  superficial  parts  especially  in  the  placental 
area,  but  also  throughout  the  uterus,  presents  all  the  appearances 
of  dying  tissue  and  is  sharply  defined  below  from  the  underlying 
musculature   of  the   uterus. 

Syncytial  cells  in  the  subplacental  area  are  surprisingly  few,  but 
possibly  they  were  more  numerous  at  an  earlier  date  in  the  puer- 
perium,  for  outlines  of  not  a  few  are  seen,  and  when  faint  outline 
can  no  longer  be  recognized,  huge  masses  of  nuclear  pigment  mark 
the  site  which  they  formerly  occupied. 

It  has  but  to  be  recalled  how  rapid  is  the  disappearance  of  syn- 
cytial cells  in  the  extravasated  blood  in  metastases  of  choric  epi- 
theUoma  to  find  a  ready  explanation  for  their  early  disappearance 
in  this  zone. 

If  now  we  turn  our  attention  to  specimens  stained  with  Wei- 
gert  haematoxyhn  and  Van  Gieson,  we  find,  naturally,  the  same 
arrangement  of  tissue.  In  the  placental  area  the  fibrous  tissue  of 
the  vessel  walls  is  swollen  to  huge  dimensions,  cell  outUne  is  com- 
pletely lost  so  that  the  vessel  seems  surrounded  by  an  homogeneous 
glassy,  hyahne  band.  Closer  examination  of  this  vessel  wall  shows 
that  throughout  its  circumference  three  distinct  layers  can  in  most 
cases  be  distinguished.  The  innermost,  of  a  brick-red  colour,  hmits 
the  bright  yellow  blood  clot  externally.  Next  is  a  bright  glassy 
yellow  band  in  which  few  large  oval  nuclei  are  found.  Limiting 
this  externally  is  a  third  band  of  bright  scarlet,  made  up  also  of 
glassy  hyahne  tissue.  Suffice  it  here  to  say  (a  statement  which  will 
be  proved  later)  that  these  three  layers,  the  brick-red  line,  the  yellow 
and  the  bright  red,  correspond  to  the  altered  elastica  interna,  mus- 
cularis  and  adventitia  respectively.  Several  of  the  smaller  veins 
do  not  present  the  band  corresponding  to  the  elastica  interna.  But 
since  it  is  impossible  that  all  the  large  vessels  in  the  mucosa  of  the 
placental  area  are  arteries,  I  assume  that  the  veins,  owing  to  the  free 
circulation  through  the  placenta  and  the  consequent  high  pressure 
in  them,  have  a  more  or  less  perfectly  developed  elastica  interna. 
In  some  of  these  vessels  the  degeneration  has  not  involved  the  whole 
circumference  of  the  wall  equally,  so  that  parts  still  retain  their 
former  normal  staining  properties.  In  such  vessels  it  is  easy  to  trace 
the  transition  from  black  elastica  interna  to  the  swollen  brick-red 
line,  and  by  continuing  to  follow  along  the  circumference  one  returns 
again  from  the  swollen  brick-red  line  to  the  delicate  black  elastica. 
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The  same  can  be  repeated  with  the  other  two  coats,  namely,  the 
media   muscularis  and  the   adventitia. 

The  foregoing  description  applies  to  the  immediate  mucosal 
subplacental  area.  A  section  from  the  very  margin  of  the  placental 
area,  i.e.,  periplacental  area,  presents  much  the  same  characters,  though 
degeneration  has  not  gone  on  quite  so  rapidly,  and  in  this  area  out- 
line is  much  better  preserved  than  in  the  mid-subplacental  mucosa. 
The  same  description,  however,  applies  to  this  region  even  in  its 
minutest  details  except  that  the  bands  of  uterine  muscle  which 
invade  the  mucosa  are  much  more  numerous  and  stouter  than  those 
of  the  central  placental  area.  These  muscular  strands  also,  in  com- 
parison with  the  surrounding  areas,  are  remarkably  well  preserved. 
In  consequence,  the  mucosa  in  this  region  seems  poorly  defined  from 
the  underlying  uterine  muscle. 

Sections  of  the  mucosa  outside  of  the  placental  area  show  the 
same  glassy  hyahne  degeneration  of  the  torn  surface  mucosa.  The 
strands  of  the  torn  cavernous  layer  still  remain  as  tags.  The  deeper 
layers  of  the  mucosa  are  also  hyahne,  though  loss  of  cell  definition 
is  not  by  any  means  so  far  advanced  as  in  the  parts  immediately 
under  the  placenta. 

If  we  now  turn  our  attention  to  the  uterine  wall  proper,  below 
the  placental  site  as  well  as  in  the  regions  bordering  upon  this  area, 
we  find  in  an  haematoxylin-eosin  preparation  that  the  syncytial 
cells  are  relatively  numerous;  that  they  lie  almost  exclusively  in 
the  interfascicular  connective  tissue ;  that  an  occasional  one  is  found 
in  the  muscle  bundles;  that  they  bear  no  direct  relation  to,  nor  lie 
especially  in  close  contact  with  vessel  walls;  that  an  occasional  cell 
lies  in  the  venous  walls;  that  they  gradually  grow  less  numerous, 
though  better  preserved  the  deeper  you  recede  from  the  mucosa 
into  the  uterine  musculature;  that  they  show  all  stages  of  degenera- 
tion from  the  cloudy  change,  through  granular  degeneration,  loss 
of  cell  outline,  loss  of  cell  protoplasm,  to  the  stage  in  which  nothing 
but  a  huge  mass  of  chromatin  remains  as  indicator  of  the  former 
nucleus.  The  musculature  does  not  stain  uniformly  with  either 
haematoxyhn  or  eosin,  but  presents  a  dirty  mottled  appearance, 
which  now  is  streaky,  now  is  mosaic-hke  according  as  to  whether 
the  fibres  are  cut  in  longitudinal  or  cross  section  respectively.  The 
fibrous  tissue  is  swollen  and  hyahne  throughout.  But  the  vessels  of 
this  zone  present  features  that  are  of  ^  the  greatest  interest.  The 
walls  of  such  vessels  are  thicker  than  those  in  the  immediate 
neighbourhood  of  the  placental  attachment ;  the  elastica  interna 
is  more  developed  and  the  muscularis  constitutes  a  stout  muscular 
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in  the  mucosal  area  described  above. 

A  rapid  glance  at  such  a  section  of  the  deeper  parts  underlying 
the  placenta  suffices  to  distinguish  two  types  of  vessels:  those  which 
have  undergone  change  before  labour  and  those  which  have  not. 
The  arteries  and  veins  though  affected  in  very  different  ways  never- 
theless show  the  same  tendency  to  division  into  these  two  classes. 
Naturally  between  the  extremes  of  these  two  types  exist  many  inter- 
mediate stages. 

The  Arteries. — For  ease  of  description  I  have  chosen  to  begin 
with  the  arteries  which  have  not  undergone  change  previous  to  labour. 

In  the  first  place  there  are  to  be  found  here  quite  frequently 
small  arteries  which  as  yet  show  no  change  whatsoever  except  a 
beginning  hyahne  degeneration  and  swelHng  of  the  fibrous  tissue 
of  the  media.  But  in  nearly  all  of  them  there  is  a  marked  departure 
from  that  of  the  virgin  uterus,  i.e.  the  development  of  a  hyperplastic 
intimal  layer,  consisting  of  a  reduphcation  of  the  elastica  interna 
and  a  building  of  a  new  ring  of  muscle  between  the  two  bands.  The 
largest  vessels,  namely,  those  which  undoubtedly  had  a  great  part 
to  play  in  the  placental  blood  supply,  show  the  first  stage  of  that 
change  which  I  hope  to  trace  throughout  the  puerperium. 

If  we  examine  such  a  vessel  closely,  immediately  surrounding 
the  coagulum, — if  such  exists,  or  occupying  the  position  of  the  intima 
if  a  coagulum  is  absent, — we  find  an  irregular,  wrinkled  thick  brick- 
red  band  of  tissue,  of  homogeneous  hyaUne  appearance.  (Fig.  3, 
Plate  I.)  If  traced  about  the  vessel  it  is  often  seen  to  spht, 
to  reunite  quickly,  thereby  constituting  lacunae  filled  with  a 
glassy  yellow  protoplasm  in  the  midst  of  which  a  large  active  nucleus 
is  found.  At  other  parts  the  brick-red  tissue  sphts  and  its  two  por- 
tions run  long  distances,  not  infrequently  for  one  third  or  a  half 
of  the  circumference  of  the  vessel,  and  they  then  reunite  to  form  a 
single  but  stouter  membrane.  The  interspace  between  these  two 
swollen  membranes  which  run  parallel  is  filled  with  a  highly  refrac- 
tile  yellow  tissue  without  cell  definition  in  which  are  to  be  found 
nuclei  that  are  large,  oval  and  present  all  the  appearances  of  being 
active. 

If  we  study  again  other  such  vessels  it  is  found  that  the  changes 
are  not  quite  so  advanced  ;  the  intermediate  stages  can  be  made 
out  and  the  brick-red  tissue  and  others  can  be  traced  to  their  origin. 
In  such  vessels  the  same  brick-red  fine  and  the  intervening  tissue  are 
found.  But  this  change  does  not  extend  the  whole  way  round  the 
vessel.     Tracing  the  brick-red  fine  in  its  course,  we  find  that  it  sud- 
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denly  ceases,  and  its  place  in  the  completion  of  the  circle  is  taken 
by  the  normal  elastica  interna.  (Fig.  Ill  E.  I.)  That  the  elastica 
interna  becomes  so  modified  in  its  staining  properties,  so  swollen 
as  to  exceed  ten  times  the  original  elastica  in  thickness,  is  a  fact 
that  cannot  be  doubted.  Let  us  examine  more  closely.  If  the 
normal  elastica  interna  be  followed  to  its  point  of  transition  into 
the  brick-red  line,  we  find  that  before  losing  its  normal  staining  pro- 
perties, it  becomes  markedly  swollen,  until  its  extremity  as  compared 
with  the  normal  is  Hke  a  broom  to  its  handle.  The  thickness  of 
such  swollen  black  elastica  is  about  equal  to  that  of  the  brick-red 
line  of  which  it  is  a  continuation.  A  little  further  on  a  remarkable 
transition  takes  place.  The  elastica  interna  loses  its  black  stain, 
becomes  a  dark  red,  and  then  grows  gradually  lighter  and  Hghter 
until  the  pale  brick-red  stage  is  reached.  The  intervening  yellow 
tissue  lying  in  its  lacunae  and  between  the  parallel  brick-red  lines 
(where  these  are  spHt)  are  muscular  fibres  which  previously  existed 
either  singly  or  constituting  a  layer  of  hyperplastic  tissue  respec- 
tively. I  shall  have  frequent  occasion  to  revert  to  these  two  tissues, 
viz.,  the  modified  elastica  interna  and  the  enclosed  muscular  cells. 

The  relative  amounts  of  modified  brick-red  elastica  and  normal 
elastica  that  may  surround  the  lumen  in  such  an  uterus  can  vary 
between  the  one  extreme  where  the  elastica  is  affected  only  in  a  small 
portion  of  its  circumference,  to  the  other  extreme  where  the  whole 
elastica  has  been  changed  to  the  brick-red  hyaline  tissue.  Inter- 
esting are  those  vessels  in  which  but  an  infinitely  small  portion  of 
the  elastica  has  lost  its  staining  properties  with  Weigert,  and  now 
stains  a  dark  red  with  the  Van  Gieson.  This  is  but  the  first  stage 
of  the  change,  and  it  is  readily  seen  in  such  a  specimen  that  the  inter- 
mediate dark  red  colour  is  due  to  admixture  with  fine  dots  of  black 
"  Weigert  "  which  are  but  the  remains  of  the  elastic  fibres  that  have 
not  as  yet  completely  lost  their  tinctorial  properties. 

Before  passing  on  the  changes  of  the  media  ifc  may  be  well  just  to  add  a  word 
as  to  the  origin  of  the  muscle  fibres  in  the  substance  of  the  elastica.  In  discussing 
this  question  in  his  monograph  upon  Arteriosclerosis  Jores  found  great  difficulty 
in  finding  an  adequate  answer.  In  such  a  case  as  that  described  above  there  is  as 
yet  not  the  slightest  tendency  to  cell  multiplication  and  we  can  assume  that  the 
cells  here  foimd  in  the  modified  elastica  interna,  whether  as  single  cells  or  as  a  more 
or  less  complete  hyperplastic  layer,  were  there  before  the  changes  in  the  elastica 
started.  This  I  think  is  not  an  unjust  assumption.  Now,  I  have  in  several  of  these 
specimens  been  able  to  trace  a  muscle  fibre  from  the  innermost  layer  of  the  media 
through  an  aperture  (in  section,  through  a  loss  of  continuity)  in  the  inner  layer  of 
the  modified  elastica  interna.  This  I  think  proves  beyond  a  doubt  that  these  cells 
originate  in  the  media  and  from  thence  they  pass  through  an  opening  in  the  sheaths 
of  the  elastica  interna  which  they  force  apart  by  their  increase  in  size. 
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The  media  of  such  vessels  presents  also  very  interesting  changes. 
The  muscle  cells  are  hyaline  and  their  small  black  nuclei,  which 
contrast  markedly  with  the  large  active-looking  nuclei  of  the  hyper- 
plastic layer,  present  all  the  features  of  degenerating  cells.  They 
contain  fat  droplets  and  not  infrequently  no  trace  of  a  cell  is  left 
except  the  nucleus  and  the  sheath  of  connective  tissue  which  formerly 
enveloped  it.  The  elastic  fibres  have  in  most  cases  disappeared 
and  the  connective  tissue  between  the  muscle  fibres  has  become 
markedly  swollen  and  hyahne;  it  appears  as  if  it  had  by  its  hyper- 
trophy, impinged  upon  the  muscle  fibres  and  had  caused  their 
atrophy.  In  some  of  the  larger  vessels  with  well  developed  media, 
it  is  interesting  to  find  that  where  the  elastica  interna  has  not  changed 
its  properties,  in  other  words,  where  it  remains  as  in  the  normal 
quiescent  state,  the  muscularis  of  the  media  shows  but  slight,  if 
any  change  whatsoever.  On  the  other  hand  where  the  elastica  has 
changed  so  that  it  has  lost  its  staining  properties  with  Weigert's 
stain  the  media  shows  all  stages  of  degeneration,  from  that  of  shght 
swelling  of  the  connective  tissue  to  that  of  complete  disappearance 
of  all  of  the  muscular  elements  outside  of  the  elastica  interna.  The 
intermediate  stages  between  these  two  extremes  of  normal  and 
completely  degenerated  media  can  be  studied  with  the  greatest 
ease.  Following  the  circumference  of  the  vessel  from  the  normal 
media  towards  the  degenerated  portion  of  the  wall,  the  first  change 
consists  in  a  marked  sweUing  of  the  connective  tissue  in  the  inter- 
stices between  the  muscle  fibres,  together  with  a  marked  swelhng 
of  the  circularly  disposed,  wavy  elastic  fibres  which  may  assume 
twice  or  three  times  their  original  size. 

A  Httle  further  on  there  is  seen  a  still  more  marked  hyaUne 
swelhng  of  the  fibrous  elements  and  a  corresponding  atrophy  of 
muscle  fibre.  Here  also  one  finds  that  the  circularly  disposed  wavy 
elastic  fibres  of  the  media  are  undergoing  a  great  change.  Each 
black  fibre  has  grown  considerably  shorter,  but  the  original  length 
is  maintained  by  a  thick  heavy  red  line,  which  now  represents  the 
changed  elastic  tissue.  The  red  tissue  varies  in  colour  from  a  dark 
port  wine  red  in  the  neighbourhood  of  the  remaining  black  fibre 
to  a  bright  red  hyahne  tissue  in  the  remoter  parts.  The  dark  red 
material  is  continued  along  the  sides  of  the  fibre  where  it  still  main- 
tains its  black  Weigert's  stain. 

In  a  still  more  degenerated  spot  in  the  media  all  trace  of  mus- 
cularis may  have  disappeared,  leaving  only  a  bright  red  hyaline 
tissue,  glassy  and  amorphous,  with  but  an  occasional  nucleus  in 
its  mass.     It  passes  imperceptibly  into  the  already  hyaline  adven- 
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titia  externally  and  is  bounded  internally  by  the  brick-red  modified 
elastica  interna. 

To  facilitate  the  description  I  shall  in  subsequent  pages  apply 
the  term  "  vitreous  degeneration  of  the  elastica  interna"  to  the 
elastica  interna  when  it  has  lost  its  property  of  staining  with 
Weigert's  elastic  stain  and  has  taken  on  the  property  of  staining  a 
brick-red,  or  a  bright  red  or  a  yellow  with  Van  Gieson. 

It  will  be  seen  that  with  the  loss  of  staining  properties  with 
Weigert's  stain,  the  elastic  tissue  irrevocably  loses  its  properties  of 
elastic  tissue. 

On  the  other  hand  elastica  interna  that  has  become  swollen  to 
tremendous  proportions  may  pass  on  to  a  stage  of  degeneration  as 
described  above  or  may  remain  for  ever  in  that  hypertrophic  state. 
Such  swollen,  black  elastic  tissue  I  have  characterized  by  the  name 
of  "  vitreous  hypertrophy  of  the  elastica  interna."  Fig.  8,  Plate  II, 
shows  these  two  types  very  plainly. 

It  will  be  noticed  that  in  none  of  the  vessels  so  far  described 
was  there  any  attempt  at  renewal  of  tissue. 

Let  us  now  pass  on  to  another  class  of  vessel. 

Arteries  that  have  undergone  Change  before  Labour. — Among 
the  vessels  of  the  uterine  wall  in  the  direct  path  of  the  placental 
circulation,  also  among  those  in  the  mucosa  directly  under  the 
placenta,  are  some  which  show  changes  of  such  a  character  that 
the  process  must  have  taken  days  at  least  for  its  development. 

These  vessels,  it  is  true,  are  relatively  few  in  number,  but  are 
often  of  very  large  size  and  therefore  must  have  played  no  small 
part  in  the  placental  circulation.  A  close  examination  of  such 
vessels  shows  that  the  changes  already  described  as  affecting  the  vessels 
after  labour  also  obtain  here.  But  the  changes  have  gone  on  either 
to  the  degree  of  complete  obliteration  of  the  lumen  or  to  a  narrowing 
of  its  calibre.  The  degenerated  elastica  interna  is  present  about 
nearly  all  the  vessels,  but  a  further  step  of  degeneration  has  already 
made  itself  manifest.  Instead  of  staining  a  brick-red,  it  is  here  and 
there  stained  yellow  with  all  stages  of  transition  from  the  one  to  the 
other  colour.  In  places  it  has  assumed  huge  proportions,  and,  as 
if  too  long  for  the  vessel  which  it  lines,  it  is  markedly  convoluted  like 
the  convolutions  of  the  brain.  Where  so  degenerated,  its  lacunae, 
which  formerly  held  muscular  elements,  are  smaller  and  empty — 
the  muscle  fibres  have  been  absorbed.  This  condition  of  affairs 
does  not  exist  equally  about  the  whole  contour  of  the  vessel.  In 
other  parts  it  still  retains  its  brick-red  colour,  and  the  yellow  pro- 
toplasm and  large  oval  nuclei  in  its  lacunae  show  signs  of  multipli- 
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cation.  Not  infrequently  two  nuclei  without  division  of  pro- 
toplasm are  found.  At  other  times  two  cells  in  one  lacuna  are  pre- 
sent— in  fact  all  traces  of  rapid  cell-division.  Besides  these,  there 
are  numerous  embryonic  fibrous  tissue  cells  in  and  within  the  boun- 
dary of  the  degenerated  elastica.  The  lumen  of  such  a  vessel  is 
partially  or  completely  filled  by  a  series  of  fine  laminae  composed  of 
fibrin  and  small  round  cells  with  an  occasional  larger  truncated 
nucleus  which  leaves  no  doubt  but  that  one  is  dealing  with  muscular 
fibres.  If  the  vessel  is  completely  closed  by  a  thrombus  the  organ- 
izing process  extends  to  the  centre,  but  this  is  a  rather  rare  condition 
in  the  larger  branches.  If  on  the  other  hand  the  circulation  is 
only  partially  stopped  or  slowed  by  the  thrombosis  of  some  of  its 
terminals  the  result  is  somewhat  different.  In  such  a  case  the 
coagulum  or  deposit  of  fibrin  seems  to  begin  at  a  definite  point  on 
the  vessel  wall  and  the  small  laminse  are  arranged  concentrically 
about  it.  At  other  times  the  organization  involves  only  the  peri- 
pheral parts  of  the  vessel  between  two  or  more  projecting  parts  as 
if  the  stream  in  these  recesses  had  been  slower,  and  deposit  or  growth 
more  favourable.  In  such  a  vessel  the  invading  muscle  and  fibrous 
tissue  are  more  evenly  divided,  but  with  this  difference,  that  the 
nearer  the  old  elastica  interna,  the  more  abundant  are  the  fibrous 
tissue  elements,  whereas  the  nearer  the  margin  of  the  new  vessel 
within  the  old,   the  more  abundant  are  the  muscular  fibres. 

The  latter  show  a  tendency  to  arrange  themselves  about  the 
new  lumen  and  to  develop  a  new  endothelial  lining,  though  the 
formation  in  a  vessel  so  affected  is  not  nearly  so  perfect  as  the  cor- 
responding changes  that  take  place  in  similar  vessels  during  the 
puerperium. 

Outside  of  the  atrophic  elastica  interna  the  media  presents 
the   various   stages   of   degeneration   as   described   above. 

The  question  naturally  arises:  Does  clotting  introduce  these 
pre-partum  changes  and,  if  so,  is  it  a  necessary  forerunner?  The 
facts  that  the  most  advanced  stages  of  narrowing  of  the  lumen  are 
found  in  the  immediate  subplacental  mucosal  area;  that  the  com- 
pletely obliterated  vessels  are  found  chiefly  in  this  region;  that  the 
reduction  in  the  size  of  the  lumen  grows  gradually  less  and  less  the 
farther  we  recede  from  the  placental  area  along  the  main  arterial 
trunks,  all  tend  to  point  to  the  conclusion  that  there  has  been  obstruc- 
tion in  the  placental  circulation,  that  some  of  the  terminals  of  the 
greater  trunks  have  become  blocked  completely  by  thrombosis  and 
have  become  completely  organized,  and,  as  a  consequence,  owing 
to  the  smaller  demand  upon  the  larger  trunk  and  the  slowing  of  the 
circulation  in  it,  it  tends  to  reduce  its  calibre  to  the  demands  upon  it. 
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That  there  is  a  close  connection  between  these  changes  and 
the  presence  of  so-called  placental  infarcts,  I  have  but  very  httle 
doubt.  Their  presence  in  such  a  specimen  as  this,  in  numbers 
much  greater  than  in  the  average  parturient  uterus,  is  quite  in  accord 
with  the  multipHcity  of  placental  infarcts  found  in  placentae  of 
women  suffering  from  renal  disease.  (It  will  be  remembered  that 
this  patient  died  of  eclampsia  associated,  or  caused,  by  a  very  grave 
chronic  parenchymatous  nephritis.) 

Moreover,  I  have  found  in  the  extra-placental  areas,  small 
submucosal  vessels  that  have  undergone  the  same  changes  as  those 
described  above,  and  in  serial  sections  have  found  also  that  they 
have  direct  connection  (whether  as  cause  or  effect  I  cannot  say) 
with  areas  of  hyaline  degeneration  in  the  decidual  tissue  of  the  decidua 
vera  and  reflexa. 

Changes  in  the  Veins  after  Labour. 

Apart  from  the  large  veins  of  the  placental  area,  which  I  have 
already  described,  there  is  throughout  the  uterus  a  change,  which, 
though  not  marked  in  the  case  of  most  vessels,  yet  is  a  change,  that  is 
of  the  utmost  importance  in  the  understanding  of  the  subsequent 
venous  changes. 

The  veins  of  the  nulliparous  uterus,  as  stated  above,  consist  of 
a  more  or  less  perfect  layer  of  elastic  tissue  which  corresponds  in 
situation  to  the  elastica  externa  of  an  artery,  and  within  this  the  vein 
wall  is  made  up  of  a  mixture  of  fibrous,  fine  elastic  and  muscular 
tissues. 

The  first  change  noticeable  is  a  remarkable  swelling  of  the  con- 
nective tissue  elements  about  the  vessel,  but  usually  within  the  elastic 
capsule.  Figure  3,  PI.  I,  is  a  somewhat  later  stage.  This  swells  to  such 
a  degree  that  the  muscular  elements  which  formerly  lay  in  close 
contact,  separated  only  by  a  small  amount  of  connective  tissue, 
now  become  widely  separated  from  one  another  by  the  mass  of 
intervening  hyaline  tissue.  The  muscle  cells  can  readily  be  recog- 
nized in  the  pink  hyaline  mass,  which  is  built  up  in  the  wall  of  the 
vein  and  is  not  as  described  by  others  an  organization  of  a  clot  in 
the  lumen  of  the  vessel.  This  hyaline  swelling  often  assumes  huge 
dimensions  and  its  relations  to  the  vessel  are  very  varied  indeed. 
At  times  only  one  wall  takes  on  the  hyahne  swelhng,  in  which 
case  it  bulges  into  the  vein  as  a  rounded  mass  causing  the  lumen 
to  be  in  shape  that  of  a  new  moon,  at  other  times  the  projection 
takes  place  from  both  sides  and  then  the  lumen  is  shaped  Hke  a 
dumb-bell.  Moreover,  several  swelhngs  may  occur  so  as  to  convert 
the  lumen  into  a  star-shaped  opening.     Or  lastly  the  swelhng  may 
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affect  all  parts  of  the  wall,  in  which  case  the  lumen  will  'retain  more 
or  less  of  its  normal  form.  Authors  have  described  these  hyaline 
masses  and  have  found  them  only  in  the  placental  region  and 
have  laid  great  stress  upon  the  fact  that  their  causative  agent  was 
of  foetal  origin,  that  the  syncytial  cells  invading  the  walls  of  the 
vessels  caused  coagulation  and  hyaline  organization  of  the  throm- 
bus. To  refute  this  statement  let  me  add  that  such  changes  occur 
not  only  throughout  the  whole  uterine  body,  but  occur  also  in 
the  cervix,  as  I  will  point  out  in  due  time.  That  the  syncytial 
cells  do  play  an  important  part  in  their  production  is,  I  think,  an 
opinion,  which  has  nothing  but  theory  to  support  it.  We  are  forced 
to  look  upon  this  change  as  but  the  most  natural  means  that  Nature 
can  adopt  to  reduce  the  lumina,  and  the  raison  d'etre  of  such  hyaline 
deposits  will  become  evident  in  the  subsequent  steps  of  this  work. 
What  is  the  true  origin  of  these  hyaline  masses?  Perhaps  at 
this  early  stage  its  formation  can  be  better  studied  than  in  later 
specimens.  That  they  originate  in  a  hyahne  swelling  of  the  connec- 
tive tissue  fibrillsB  which  exists  about  the  vessel  there  cannot  be  the 
slightest  doubt.  It  has  been  possible  to  trace  them  in  all  stages  of 
their  development.  But  there  are  certain  factors,  which,  if  left 
unexplained,  might  lead  to  confusion.  I  refer  to  the  relation  of 
the  hyaline  masses  to  the  lumen  of  the  vein.  Sometimes  the  hyaline 
tissue,  originating  in  a  small  collection  of  connective  tissue  in  the 
vein  wall,  affects  this  collection  almost  exclusively.  If,  between  this 
collection  of  connective  tissue  and  the  lumen,  a  musculo—fibrous 
venous  wall  exists,  the  latter  may  be  hardly  affected  by  the  hyahne 
change,  but  is  simply  pushed  in  towards  the  lumen  to  continue  to 
retain  its  relations  with  the  blood  stream.  In  such  cases  the  hyaline 
mass  lies  completely  separated  from  the  venous  channel  by  an  intact 
venous  wall.  But  it  is  not  always  so.  At  other  times  the  hyahne 
swelling  of  the  connective  tissue  affects  the  tissue  not  locally  but 
generally  about  the  lumen,  in  which  case  the  hyaloid  tissue  may 
advance  and  encroach  upon  the  lumen  on  all  sides,  being  separated 
from  the  blood  stream  only  by  the  endothelium.     In  the  former  „ 

type  the  muscle  cells  scattered  in  the  hyaline  mass  are  necessarily  '| 

few  owing  to  their  having  been  few  in  the  connective  tissue,  in  which 
the  growth  originated,  whereas,  in  the  second  type,  they  are  more 
numerous  because  the  hyaline  degeneration  has  affected  the  vein 
wall  throughout,  which  is  more  or  less  rich  in  muscle  fibres.  Clotting, 
as  can  readily  be  seen,  plays  no  part  whatsoever  in  the  process, 
and,  as  will  be  seen  later,  this  hyaline  change  is  but  a  scaffolding  for 
more  highly  developed  tissues. 
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Normally,  in  the  veins  the  elastic  fibres  take  part  with  the 
fibrous  tissues  in  forming  the  hyahne  new  growth.  In  the  arteries,  on 
the  other  hand,  the  bulk,  if  not  this  whole  mass,  of  the  hyahne  tissue 
is  derived  trom  the  elastic  tissue.  If  the  hyaline  change  should 
begin  in  an  area  made  up  completely  of  fibrous  tissue,  or  if  the  process 
of  change  of  black  elastic  tissue  into  true  hyaline  tissue  is  complete, 
the  colour  of  the  new  growth  is  a  clear  homogeneous  bright  red,  with 
yellow  muscle  cells  scattered  through  it.  On  the  other  hand,  if 
the  hyahne  change  begins  in  an  area  rich  in  elastic  fibre,  the  hyaloid 
tissue  stains  a  deep  port  wine  red  with  Van  Gieson.  The  cause  of 
the  difference  in  colour  is  due  to  fine  black  particles  which  exist 
as  dots  or  as  imperfect  fibrils  in  a  red  matrix. 

These  are  but  the  remains  of  the  incomplete  hyaline  change  of 
the  elastic  tissue.     The  importance  of  these  remains  will  appear  later. 

Veins  that  were  affected  previous  to  Delivery. 

Two  types  of  changes  occur  in  the  veins  affected  before  labour. 
In  the  smaller  veins  of  the  placental  area  there  is  usually  a  complete 
obliteration  due  to  the  building  of  a  thrombus.  This  presents  char- 
acters much  like  the  organization  of  clots  in  other  regions  of  the 
body.  But  in  the  larger  veins  lying  deep,  there  is  no  thrombus 
formation,  but  the  vessel  reduces  its  calibre  just  as  in  the  case  of  the 
veins  described  above.  Here,  owing  to  the  long  standing  of  the  new 
growth,  changes  have  taken  place,  such  as  the  invasion  of  the  hyahne 
deposit  by  muscle  and  elastic  elements.  But  the  description  of 
these  changes  I  will  reserve  for  the  next  case  where  they  may  be 
studied  to  greater  advantage. 

CASE  II. 

Case  II  is  that  of  a  woman  who  died  suddenly  of  syphilitic 
arteritis  of  the  brain  five  days  after  a  normal  delivery.  Most  of 
the  mucosa  in  the  placental  area,  which,  in  Case  I,  we  described  as 
being  involved  in  a  coagulation  necrosis,  has  been  cast  off  and  a 
new    endometrium  has  been  formed. 

Origin  of  New  Endometrium  over  Placental  Area. 

What  is  its  origin?  There  can  be  but  little  doubt  that  it  arises 
from  two  sources  :  firstly,  from  the  fibrous  tissue  of  the  underlying 
muscularis,  and,  secondly,  from  the  mucosa  of  the  uterus  bordering 
upon  the  placental  area.  My  reasons  for  these  conclusions  are 
as  follows.     A  great  number  of  the  large  vessels    filled    with    clots 
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and  surrounded  by  dying  tissues,  which  were  previously  described 
as  lying  well  within  the  mucosa,  are  seen  only  in  traces  on  the  very 
surface  where  they  are  being  cast  off,  and  the  vessels  which  formerly 
lay  deeper  have  come  nearer  to  the  surface.  Moreover,  in  the  new 
mucosa  are  many  strands  of  muscle  fibres  which  have  grown  outward 
into  the  new  mucosa,  or,  what  is  more  likely  from  their  appearance, 
are  disappearing  in  the  rapidly  proliferating  connective  tissue.  That 
the  surrounding  mucosa  must  also  play  a  great  part  is  shown  by  the 
invasion  of  the  placental  area  by  the  glandular  tissues.  The  glan- 
dular follicles  grow  less  abundant  and  penetrate  less  deeply,  the  farther 
one  recedes  from  the  periphery  of  the  placental  area  towards  the 
centre.  In  the  centre  of  this  area,  especially  around  the  large  hyaline 
bodies,  which  are  the  remains  of  the  large  placental  vessels  to  be 
described  later,  the  superficial  layers  of  the  endometrium  with  its 
columnar  epithelium  fail  entirely. 

The  muscle  cells  throughout  the  whole  uterus  are  filled  with 
fat  droplets.  In  many  cells  they  lie  in  parallel  lines  at  the  ends 
of  the  long  nucleus.  It  is  not  possible  to  determine  whether  there 
is  also  a  fatty  degeneration  of  connective  tissue.  One  interesting 
feature  is  the  marked  absence  of  fat  about  the  blood  vessels,  both 
arteries  and  veins. 

Involution  of  the  Subplacental  Arteries. 

But  by  far  the  most  interesting  developments  have  taken  place 
in  and  about  the  vessels.     Immediately  under  the  free  surface  of 
the  mucosa  are  large  pale  almost  cell-free  hyaline  masses  that  con- 
trast rather  markedly  with  the  surrounding  richly  cellular  mucosal 
tissue.     These  masses  have  a  deeply  convoluted  border  externally. 
They  are  made  up  of  a  moderately  wide  yellow    or  brick-red  band 
which  follows  the  convolutions  closely  and  looks  not  unlike  the  grey 
matter  of  the  brain  covering  the  convolutions  of  that  organ.   This 
band,  as  we  will  see  later,  is  the  elastica  interna,  undergoing  vitreous 
degeneration.     It  is  now  almost  free  from  cells,  but  not  infrequently 
contains  numerous  vacuoles  which  denote  where  the  cells  previously 
were.     It  is  very  uniform  in  thickness  and  sharply  defined  internally 
and  externally,  forming  a  complete  envelope  for  the  tissue  which 
lies  within  the  lumen,  which  it  once  limited.     Externally  in  almost 
all  its  circumference  it  lies  in  direct  contact  with  the  mucosal  tissue, 
but  here  and  there  may  be  found  a  circularly  disposed  hyaline  fibrous 
tissue  —  the   remains  of  the   former  media  or  adventitia.      Within 
the  boundaries  of  the  degenerated  elastica  externa  there  is  but  a 
hyaline  pink  stained  tissue  with  but  an  occasional  nucleus.     Occa- 
sionally a  mere  trace  of  blood  pigment  may  occur  in  the  very  centre 
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SO  that  the  whole  structure  bears  a  remarkably  close  resemblance 
to  the  corpus  candicans  of  a  Graafian  follicle.  These  bodies  are  large 
and  numerous  and  lie  frequently  in  close  contact.  They  present 
bizarre  convoluted  shapes  together  with  signs  of  mutual  compression. 
Serial  sections  show  that  their  great  number  arises  from  the  fact 
that  they  belong  to  the  same  vessel  which  in  its  cork  screw-like 
course  is  frequently  cut  many  times  in  the  same  plane. 

Passing  now  a  little  more  deeply  into  the  submucosa  and  into 
the  superficial  parts  of  the  muscular  tissue,  here,  in  contrast  to  the 
more  superficial  portions  of  the  endometrium — where  all  the  vessels 
are  affected  as  above  described — two  types  of  changes  are  to  be 
found.  The  one  type  is  similar  to  that  above  given  where  the  whole 
former  lumen  is  filled  with  a  homogeneous  hyaline  tissue  with  an 
occasional  nucleus;  the  other  consists  of  a  brick-red  wide  band  as 
in  the  previous  case,  but  the  lumen  is  filled  now,  not  with  an  homo- 
geneous hyaline  tissue,  but  with  a  new  growth  of  hyaline  tissue 
invaded  by  two  classes  of  cells.  The  one  class  consists  of  small 
amounts  of  yellow  protoplasm  with  long  parallel-sided,  truncated 
nuclei  strongly  suggesting  those  of  plain  muscle;  the  other  consists 
in  longitudinal  section  of  black  spindle  nuclei  which  when  seen  in 
cross  section  presents  the  appearance  of  lymphocytes.  The  propor- 
tion of  these  two  types  in  the  various  vessels  varies  within  wide 
limits,  now  cells  of  the  muscle  type  are  the  more  numerous,  now  the 
fibrous  tissue  elements  predominate. 

If  a  series  of  vessels  so  affected  be  examined,  interesting  con- 
ditions are  brought  to  light.  The  arrangement  of  these  cells  in  the 
new  growth  filling  the  old  large  lumen  is  very  variable.  Three  orders 
of  changes  in  such  vessels  are  to  be  distinguished  at  this  level  of  the 
uterine  wall. 

These  three  orders  are  but  stages  in  the  development  of  the  same 
process,  yet  they  throw  so  much  light  upon  the  arterial  changes 
that  it  will  repay  to  dwell  upon  them  at  some  length. 

In  the  first  stage,  the  lumen  of  the  atrophic  vessel  is  filled  with 
an  hyaline  tissue  almost  cell  free,  in  which,  towards  the  centre,  a  ring 
of  cells  with  large  nuclei  denotes  the  beginning  of  a  new  vessel.  The 
new  nuclei  serve  as  the  endothelial  lining  to  the  new  lumen.  About 
this  primitive  vessel  lies  a  wide  pad  of  the  newly  deposited  hyaline 
tissue,  which  in  its  periphery  is  being  invaded  by  the  two  types  of 
cells  described  above. 

In  the  second  stage  the  condition  of  the  new  endothelial  lining 
is  much  the  same,  but  the  whole  hyaline  mass  outside  of  it  is  now 
infiltrated  by  loosely  disposed  muscle  and  fibrous  tissues,  which 
have  invaded  it.     The  muscular  elements  have  a  strong  tendency 
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to  multiply  more  rapidly  in  the  neighbourhood  of  the  small  new 
lumen  in  the  centre,  whereas,  on  the  other  hand,  the  fibrous  tissue 
elements  grow  more  numerous  toward  the  degenerated  elastica  in- 
terna. 

The  third  stage  shows  that  the  muscular  elements  have  arranged 
themselves,  at  first  irregularly,  later  with  more  order,  about  the 
new  lumen,  and  have  formed  a  more  or  less  perfect  new  media.  In 
cases  where  the  new  media  is  complete,  its  outer  margin  becomes 
sharply  defined,  and  if  a  large  space  still  exists  (and  in  this  region 
this  is  invariably  the  case)  between  the  outer  margin  of  the  new 
media  and  the  inner  margin  of  the  degenerated  elastica  interna, 
it  shows  most  interesting  developments  For  purposes  of  description 
I  shall  apply  the  term  "  interarterial  space  "  to  this  area.  We  will 
have  occasion  to  refer  frequently  to  this  circular  band. 

This  area  is  destined  to  supply  the  adventitia  of  the  new  vessel 
— a  statement  which  will  be  proved  later.  The  media  having  been 
formed  and  perfected,  the  superfluous  muscle  fibres  which  now 
lie  in  this  interarterial  space  undergo  a  rapid  fatty  degeneration. 
(Fig.  lo.)  This  degeneration  has  not  the  characters  of  the  fatty 
degeneration  of  the  ordinary  uterine  muscle,  but  the  whole  cells 
become  filled  and  swollen  with  huge  droplets,  which  all  show  double 
refraction  by  polarized  light.  But  the  fibrous  tissue  cells  remain 
and  are  still  recognizable  in  the  hyaline  matrix.  These  will  eventu- 
ally form  the  fibrous  adventitia.  In  the  first  stages  of  development 
of  the  new  media,  there  is  a  rich  supply  of  red  hyaline  tissue  between 
the  muscle  fibres  but  as  the  latter  multiply  the  former  disappears. 

The  elastica  interna  limiting  this  area  which  we  have  just  been 
describing,  is  generally  totally  degenerated,  constituting  an  uni- 
formly wide  brick-red  or  yellow  band  about  the  central  zone  of  great 
activity. 

Passing  next  to  a  deeper  area  of  the  uterine  wall,  matters  there 
are  somewhat  different.  This  difference  consists  not  in  the  methods 
involved  but  differences  in  results  owing  to  the  relative  size  of  the 
degenerated  and  newly  formed  vessels.  We  have  seen  that  in  the 
vessels  already  described  the  newly  formed  vessel  is  relatively  small 
as  compared  with  the  degenerated  artery.  The  reason  is  that  the 
degenerated  artery  played  an  important  part  in  the  blood  supply 
to  the  foetus,  whereas  the  newly  formed  vessel  has  but  to  supply  a 
small  portion  of  the  new  mucosa  of  the  non-pregnant  uterus. 

But  necessarily  there  are  all  variations  of  this  relation  The 
deeper  one  recedes  from  the  mucosa  into  the  uterine  musculature 
the  less  marked  becomes  this  difference  in  size  between  the  contain- 
ing and  the  contained  arteries.     Here  new  vessels  are  encountered, 
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which  just  fill  the  cavity  enclosed  by  the  degenerated  elastica  interna  of 
the  old  vessel,  so  that  no  "  interarterial  space  "  intervenes  between  them. 
If  the  new  vessel  is  too  large  to  be  contained  within  the  old  intima 
and,  as  a  consequence,  the  innermost  layers  of  the  old  media  are  re- 
tained to  complete  the  outer  layers  of  the  media  of  the  new  vessel.  These 
two  tissues,  i.e.  the  old  retained  media  and  the  new,  are  separated  by  the 
degenerated  elastica  interna.  The  old  tissue,  that  is,  the  muscular  tissue 
outside  the  elastica  interna,  instead  of  being  yellow  is  as  a  rule 
greenish,  owing  to  the  rich  admixture  of  swollen  black  elastic  fibres 
between  the  yellow  muscle  cells.  The  remainder  of  the  old  media 
is  absorbed  and  leaves  no  trace  of  its  former  existence  and,  as  vitreous 
and  degenerated  elastica  is  always  eventually  absorbed,  all  trace 
of  boundary  between  new  and  old  media  disappears.  Given  now 
a  vessel  upon  which  after  labour  almost  the  same  demands  are  made 
as  previous  to  delivery,  such  a  vessel  will  have  to  alter  its  size  but 
little:  either  the  elastica  interna  becomes  degenerated  throughout 
its  whole  circumference  and  builds  a  new  elastica  a  little  farther 
in,  thereby  retaining  nearly  all  the  old  media  to  serve  again,  or  the 
elastica  undergoes  vitreous  degeneration  only  on  one  side  of  the 
vessel,  and  allows  proliferation  of  its  wall  on  that  side  in  order  to 
reduce  the  lumen.  Simultaneous  with  this  unilateral  proliferation 
into  the  lumen  there  is  a  corresponding  atrophy  of  the  outer  portion 
of  the  old  media  in  its  outer  parts. 

In  this  way  the  relations  may  be  varied  ad  infinitum,  but  the 
process  is  the  same  in  every  case.  The  only  difference  between  these 
vessels  and  those  outside  the  placental  area  is  a  difference  in  size  of 
old  and  new  vessels. 

How  is  this  Invasion  of  the  Lumen  Brought  About  ? 

There  are  two  different  methods  by  which  it  occurs  and  these 
depend  upon  whether  there  is  a  blood  coagulum  present  filling  the 
lumen  or  whether  the  lumen  still  retains  its  blood  current. 

In  the  first  case  the  coagulum  fills  the  vessel,  and  the  elastica 
interna  soon  becomes  degenerated.  Simultaneously  with  the  latter 
change,  the  fibrous  tissue  of  the  media  becomes  markedly  swollen 
and  hyaline.  In  a  very  short  time  a  hyaline  band  is  seen  to  appear 
to  the  inner  side  of  the  elastica  interna.  This  band  of  glassy  hyaline 
pink  tissue,  ver\^  poor  in  nuclear  elements,  rapidly  invades  the  coagu- 
lum just  as  the  hyaline  fibrous  tissue  of  the  corpus  luteum  invades 
its  blood  clot.  The  end  of  the  process  results  in  the  total  replacement 
of  the  blood  clot  by  a  homogeneous  tissue,  which  is  then  slowly 
absorbed  just  as  is  the  case  with  the  core  of  the  corpus  luteum. 
So  complete  is  the  absorption  that  not  a  trace  of  this  central  mass 
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may  remain  and  the  lateral  walls  of  the  old  vessel,  composed  now 
only  of  a  tremendously  thick  yellow  or  white  degenerated  elastica 
interna,  come  together  causing  a  picture  which  is  similar  in  ever^'' 
respect  to  the  remains  of  the  corpora  atresia  of  the  Graafian  follicle. 
I  shall  have  occasion  to  refer  to  this  in  some  cases  later  on.  In  such 
a  thrombosed  vessel  the  amount  of  muscle  which  invades  the  intra 
luminar  hyaline  tissue,  which  in  turn  replaced  the  coagulum,  is  rela- 
tively small,  in  fact,  is  almost  nil. 

In  the  case  of  a  large  artery  which  has  to  reduce  its  lumen  with- 
out causing  its  blood  current  to  cease,  the  changes  are  somewhat 
different.  Given  the  case  of  a  large  vessel  in  which  a  new  small 
vessel  has  to  be  developed,  the  first  changes  are  atrophy  in  the  elas- 
tica interna,  either  about  the  whole  circumference  or  locally,  and 
a  marked  hyaline  swelling  of  the  connective  tissue  of  the  media. 
This  red  hyaline  tissue  soon  invades  the  lumen  of  the  vessel  and 
forms  a  band  within  the  elastica  interna  at  the  spot  where  it  is  atrophic. 
If  the  elastica  interna  has  remained  intact  in  part  of  its  course  the 
hyaline  change  of  the  connective  tissue  of  the  media  does  not  take 
place  at  that  spot  as  already  explained,  but  the  hyaline,  almost 
cell-free  tissue  seems  to  flow  (from  its  point  of  invasion,  i.e.  where 
the  elastica  is  atrophic)  to  other  parts  of  the  circumference  of  the 
vessel,  finding  its  way  between  the  normal  elastica  interna  and  its 
endothelium. 

Necessarily  it  remains  thickest  at,  or  may  be  entirely  confined 
to  the  spot  where  it  was  allowed  free  ingress  to  the  lumen.  Hence, 
where  the  elastica  interna  has  become  degenerated  in  only  half  of 
the  circumference  of  the  vessel,  the  new  lumen  may  be  totally  eccentric 
to  the  old  one,  and  if  the  hyaline  tissue  has  not  penetrated  between 
the  unaffected  elastica  and  its  lining  endothelium,  this  unaffected 
elastica  may  remain  to  perform  the  same  function  for  a  portion  of 
the  new  vessel.     As  to  the  further  stages  but  a  few  words  suffice. 

Simultaneously  with  the  advance  of  the  hyaline  tissue,  the 
muscle  fibres  of  the  hyperplastic  layer,  or  those  included  within  the 
degenerated  elastica  interna,  or  those  of  the  first  rows  of  the  media 
begin  to  proliferate  and  invade  the  hyaline  tissue. 

It  often  happens  that  the  invasion  of  this  hyaline  tissue  by  the 
cellular  elements,  both  muscular  and  fibrous,  is  localized  chiefly  to 
one  spot  of  the  circumference  of  the  elastica  interna  instead  of  occur- 
ing  diffusely  throughout  the  whole  or  a  large  part  of  this  membrane. 
As  a  consequence  the  muscular  fibres  are  seen  at  one  spot  only, 
streaming  in  over  the  interarterial  space  from  the  old  media  to  reach 
the  new  media.  Where  such  occurs  the  atrophic  elastica  interna 
suffers   a   solution   of  its   continuity  ;     its  yellow  hyaline  structure 
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is  much  broken  up  and  the  fragments  are  turned  at  right  angles 
to  their  former  course  as  if  drawn  along  the  stream  with  the  invading 
muscle.  When  the  invasion  occurs  locally  as  above  described,  the 
interarterial  space  remains  devoid  of  muscle  fibres  and  relatively 
devoid  of  fibrous  tissue  except  at  the  spot  where  the  invading  muscle 
and  fibrous  tissues  effect  their  passage  from  the  old  vessel  to  the  new. 

But  such  is  the  picture  only  when  a  small  new  vessel  grows 
within  a  large  old  one.  Given  a  case  of  a  large  vessel  being  built 
within  a  slightly  larger,  the  new  media,  built  up  in  the  same  way  as 
above,  will  impinge  upon  the  old  media  and,  as  described  above,  will 
call  the  inner  layers  of  the  old  media  into  service  to  form  the  outer 
layer  of  its  own  wall.  In  such  a  case  necessarily  there  will  be  no 
functionless  superfluous  muscle  cells  between  the  two  media,  but 
certain  of  the  outer  layers  of  the  old  media  will  disappear  through 
atrophy  or  fatty  change.  Naturally,  under  such  conditions,  there 
will  be  no  interarterial  space  found. 

Whether  the  endothelium  of  the  old  vessel  is  always  pushed 
before  the  hyaline  invasion  is  a  question  which  I  cannot  answer 
with  any  degree  of  certainty.  In  some  cases  it  still  remains  to  clothe 
the  advancing  growth,  but  more  frequently  it  is  entirely  absent. 
Whether  the  latter  is  due  to  the  treatment  of  the  tissues  during 
preparation  it  is  impossible  to   determine. 

Involution  of  the  Veins. 

A  study  of  the  veins  of  this  specimen  shows  that  the  develop- 
ment of  a  hyaline  change  in  the  connective  tissue  of  the  vein  wall 
as  described  in  the  foregoing  case  has  reached  a  very  high  grade. 
The  masses  are  at  times  huge,  scattered  throughout  the  uterus,  though 
necessarily  most  marked  in  the  sub-  and  periplacental  areas  or  in 
those  parts  of  the  uterus  in  the  immediate  line  of  the  blood  supply 
to  the  placenta.  At  times,  had  not  their  mode  of  origin  been  studied, 
it  might  readily  be  assumed  that  these  growths  lie  within  the  lumen ; 
at  other  times  a  well  formed  musculo-fibrous  wall  has  been  left 
between  them  and  the  lumen.  A  noticeable  change  has  taken  place. 
The  muscular  cells  in  the  midst  of  these  hyaline  deposits  have  under- 
gone rapid  growth,  so  that  the  hyaline  tissue  suffers  more  or  less 
solution  of  continuity  owing  to  the  yellow  streaks  running  through 
it.  (See  Fig.  5.)  These  muscle  cells  originate  from  two  sources: 
from  a  proliferation  of  the  muscle  cells  which  were  originally 
included  within  the  mass  of  hyaline  tissue  and  from  the  muscular 
tissues  in  the  immediate  vicinity  which  invade  the  deposit.  One 
other  noticeable  feature  is  that  the  elastic  tissue,  which  originally 
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constituted  a  sort  of  capsule  around  the  enlarged  vein,  has  considerably 
diminished. 

Many  of  the  smaller  veins,  owing  to  the  compression  of  the 
uterus  and  to  the  growth  of  the  hyaline  tissue  in  their  walls,  have 
suffered  complete  obliteration.  Doubtless  the  contraction  and 
retraction  of  the  uterus  suffice  to  obliterate  a  very  large  number 
of  them,  though  it  must  be  remembered  that  this  statement  is  based 
upon  hypothesis. 

CASE  III. 

Case  III  is  that  of  a  woman  of  27  years  who  died  five  weeks 
after  delivery  owing  to  a  breast  abscess  which  turned  into  a  septi- 
caemia a  few  days  before  death.  The  delivery  was  normal  and  at 
no  time  did  the  patient  show  any  pelvic  trouble.  The  uterus  had 
undergone  some  evolution,  but  was  still  the  size  of  a  two  and  a  half 
months  pregnancy.  The  pelvis  was  free  and  the  uterus  and  mucosa 
healthy.  The  placental  site,  still  readily  recognizable,  measured 
2.5  cm.  in  diameter  and  was  slightly  elevated  above  the  surround- 
ing mucosa.  On  section  the  tissue  was  very  soft.  Sections  were 
taken  as  in  previous  cases  from  mucosa  to  peritoneum  through  the 
whole  placental  area  and  from  other  parts  of  the  body  and  cervix. 
The  subplacental  area  was  filled  with  whitish  and  yellowish  circum- 
scribed patches,  which  extended  a  considerable  distance  into  the 
uterine  wall.  Examination  showed  no  trace  whatsoever  of  infection 
of  the  uterus :  the  case  therefore  was  one  of  subinvolution  secondary 
to  the  breast  abscess.  The  findings  are  most  instructive,  the  various 
steps  in  the  evolution  being  the  more  readily  followed  in  such  a  spe- 
cimen because  they  are  less  rapidly  carried  cut. 

Involution  of  the  Arteries. 

The  sections  through  the  placental  site  are  strikingly  like  those 
of  the  previous  specimen.  In  fact  they  had  both  reached  about 
the  same  degree  of  involution,  but  the  former  had  reached  that  stage 
in  six  days  whilst  in  this  specimen  five  weeks  had  been  consumed. 
The  convoluted,  almost  cell-free  areas  in  the  subplacental  mucosa 
are  identical  with  those  of  the  previous  specimen,  except  that  in  many 
of  them  the  blood  clot  has  not  fully  been  replaced  by  hyaline  tissue. 
Deeper  in  the  wall  of  the  uterus  the  differences  between  this  and  the 
previous  specimen  become  more  pronounced;  they  are  still  more 
marked  in  some  of  the  cases  that  follow,  but  can  be  studied  to  great 
advantage  in  the  present  one.  The  vitreous  brick-red  degenerated 
elastica  interna  retains  much  the  same  characters  as  in  the  foregoing 
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specimens.  The  degenerated  elastica  in  the  case  of  some  vessels 
has  assumed  gigantic  proportions  by  a  process  of  sweUing  which 
seems  but  a  preparation  for  absorption.  (Fig.  4.)  Most  of  the 
vessels  show  that  the  elastica  has  not  suffered  this  vitreous  swelling 
throughout  the  whole  circumference  of  the  vessel.  (Fig.  14.)  In 
fact  in  some  of  its  course  it  is  but  slightly  swollen.  (Fig.  4.)  At 
the  ends  of  such  an  unaffected  portion  the  fibres,  still  retaining 
their  staining  power  with  Weigert's  stain,  swell  tremendously  and 
a  little  further  pass  slowly  or  abruptly  over  into  wide  port  wine 
coloured  areas,  which  in  turn  pass  almost  insensibly  into  the  brick- 
red  colour,  then  yellow  and  lastly  it  remains  almost  colourless.  These 
various  transitions  or  degrees  of  change  can  be  readily  followed  by 
following  the  course  of  the  elastica  interna  in  its  continuity  about 
the  vessel.  It  is  not  uncommon  to  find  areas  at  the  outer  margin 
of  the  thick  yellow  or  colourless  atrophic  elastica,  in  which  a  small 
portion  of  the  elastica  interna  stains  black.  When  such  is  the  case, 
a  relatively  wide  area  of  deep  red  immediately  bounds  this  spot 
on  all  sides  and  the  red  colour  then  slowly  diffuses  itself  out  into 
the  surrounding  yellow  elastica  until  growing  paler  and  paler,  all 
trace  of  red  colour  is  lost.  In  such  a  specimen  the  transition  from 
true  elastica  interna  through  its  degenerative  stages  can  be  traced 
with  the  greatest  ease. 

Where  the  elastica  interna  has  retained  its  normal  staining 
properties  and  dimensions  for  any  considerable  fraction  of  the  wall 
of  the  vessel,  the  media  which  lies  to  its  outer  side  remains  almost 
without  the  slightest  change.  (Figs.  4  and  8.)  If  such  is  the  case  on 
one  side  of  the  vessel,  it  is  usual  to  find  the  opposite  half  completely 
changed.  (Fig.  4.)  Here  the  elastica  is  completely  degenerated,  the 
muscularis  of  the  media  has  completely  disappeared  and  the  partially 
absorbed  hyaline  adventitia  now  lies  in  contact  with  the  yellow  elastica 
interna.  If  now  the  media  be  traced  from  the  normal  side  of  the  vessel 
to  that  showing  modified  elastica,  the  stages  of  its  degeneration  and 
absorption  can  be  followed  with  great  ease.  They  consist,  as  explained 
above,  in  the  following.  Where  the  elastica  interna  becomes  some- 
what swollen,  the  connective  tissues  lying  between  the  muscle  fibres  of 
the  media  show  the  same  change.  Where  the  elastica  interna  begins 
to  turn  to  red  the  elastic  tissue  of  the  media  undergoes  the  same 
change ;  and  the  fibrous  tissue  becomes  markedly  hyaline  and  swollen 
and  the  muscle  fibres  in  this  hyaline  meshwork  seem  compressed  and 
atrophic.  Then  absorption  of  muscle  fibres  and  hyaline  tissue  takes 
place  until  all  trace  of  media  is  lost.  The  adventitia  undergoes  the 
same  changes  but  somewhat  later  than  the  corresponding  tissues  of 
the  media. 
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It  is  of  not  a  little  interest  to  observe  that  the  same  order  of 
hyaline  or  vitreous  degeneration  involving  all  the  coats  of  the  artery- 
is  in  each  case  associated  with  the  elastic  tissue. 

Whilst  these  changes  have  been  going  on  in  the  walls  of  the  old 
vessel,  changes  similar  to  those  described  in  the  previous  case  are 
taking  place  in  the  lumen.  But,  instead  of  a  single  vessel  being 
constructed  within  the  old  one,  as  in  the  foregoing  case,  there  is  a 
series  of  vessels  each  smaller  than  the  next,  all  concentrically  arranged 
and  all  more  or  less  perfectly  differentiated  into  elastica  interna 
and  media.  (Fig.  15.)  The  process  by  which  these  have  been 
brought  about  is  similar  in  every  detail  to  that  described  where  a 
single  vessel  is  formed  in  the  lumen  of  the  old  one.  A  ready  explana- 
tion for  the  repetition  of  the  process  is  found  in  the  fact  that,  in  this 
case,  five  weeks  had  elapsed  since  delivery:  that  the  puerperium  was 
not  a  smooth  uneventful  one :  that  metabolism  was  not  always  evenly 
balanced,  i.e.  that  anabolism  was  at  times  in  the  ascendant,  katabolism 
at  other  times;  that  during  the  periods  during  which  the  breast 
trouble  called  nearly  all  the  vitality  of  the  patient  into  play,  the 
uterine  contractions  and  retraction  ceased  and,  during  this  period 
of  relative  uterine  quiescence,  the  new  tissue  already  formed  differ- 
entiated itself  into  layers  to  form  a  vessel  adequate  for  the  demands 
of  the  still  enlarged  uterus.  Then,  in  a  subsequent  period  of  improve- 
ment in  the  general  health  of  the  patient,  anabolic  changes  again 
had  been  active,  uterine  contractions  and  retraction  set  in,  the  volume 
of  the  uterus  diminished  and  the  vessels  must  also  have  reduced  their 
calibre,  Hence  a  call  has  been  sent  to  the  first  newly-formed  vessel  to 
invade  its  own  lumen  and  build  a  new  wall  within  its  own  just  as  had 
been  done  by  the  old  one  previously.  These  phases  of  katabolism  and 
anabolism  may  alternate  many  times.  Some  of  these  arteries  show 
five  such  vessels  one  within  another.  This  gives  a  fair  idea  of  the 
tremendous  rapidity  of  tissue  change  and  differentiation.  But  the 
periods  of  plus  and  minus  uterine  activity  must  not  alternate  too 
rapidly,  otherwise  the  newly  formed  tissue  will  not  have  sufficient 
time  to  form  walls  that  are  at  all  perfect.  In  the  uterus  of  5  days 
post  partum  already  the  differentiation  of  tissue  in  the  walls  of  the 
new  vessel  was  fairly  complete.  Hence,  we  can  understand,  with 
such  rapidity  of  growth  and  differentiation  how  it  is  possible  for  so 
many  new  vessels  to  have  formed  in  a  period  of  five  weeks. 

That  these  several  concentric  vessel  layers  do  not  indicate  suc- 
cessive, previous  pregnancies  is  evidenced  by  the  fact  that  they  may 
present  themselves  in  the  uterus  of  a  primipara. 

Moreover,  but  the  merest  traces  of  the  parent  wall  frequently 
remain,  and  just  as  the  parent  vessel  has  degenerated,  so  do  the  outer- 
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most  newly  formed  vessels  show  traces  of  degeneration.  In  other 
words  the  process  in  the  normal  rapid  involution  is  such  that  tissues 
have  not  time  to  crystallize  until  the  complete  involution  has  taken 
place.  But,  in  diseased  conditions,  the  uterus  remains  quiescent 
for  certain  periods,  during  which  fixation  and  order  in  tissue  can 
take  place.  It  is  like  a  series  of  normal  involutions.  These  vessels 
present  also  other  very  interesting  features  which  are  of  great  service 
in  explaining  the  origin  of  the  marked  differences  between  the  so- 
called  typical  parous  and  the  nulliparous  uterus. 

About  many  of  the  arteries  in  the  inner  third  of  the  uterine 
musculature,  the  elastica  interna  instead  of  undergoing  vitreous 
swelling  has  become  truly  hypertrophic  so  that  the  once  delicate 
elastica  has  now  swollen  to  huge  proportions,  and  stains  an  intense 
black  with  dark  red  borders.  In  such  cases,  as  above  stated,  the 
elastic  tissue  of  the  media  becomes  also  much  swollen  and  lies  in  a 
matrix  of  deep  red  hyaline  tissue.  The  proportion  of  this  hyper- 
trophic elastica  interna  and  hypertrophic  elastic  tissue  of  the  media 
to  the  rest  of  the  vessel,  where  it  has  either  become  atrophic  or  has 
totally  disappeared,  is  very  variable.  (Fig.  13.)  At  times  it  is 
hypertrophic  throughout  the  whole  circumference  of  the  vessel, 
under  which  circumstances  the  new  vessel  in  the  interior  is  usually 
very  rich  in  elastic  fibres  and  relatively  poor  in  muscle,  and  the  more 
completely  degenerated  the  elastica  throughout  the  circumference 
of  the  vessel,  the  more  perfect  and  the  freer  from  elastic  tissue  is  the 
musculature  of  the  new  vessel  in  the  centre.  (Fig.  7.)  By  vary- 
ing the  amounts  of  degenerated  and  hypertrophic  elastic  tissue  in 
the  old  vessel  wall,  it  can  readily  be  seen  that  there  will  be  new  vessels 
completely  free  from  black  elastic  tissue  in  their  immediate  neigh- 
bourhood, others  again  will  be  surrounded  more  or  less  completely 
by  a  wide  pad  of  black  elastic  tissue  and  that  will  be  completely 
encircled  by  this  unabsorbed  modified  wall.  (Compare  Figures  7  and  13.) 
Not  infrequently  also  if  the  old  vessel  is  large  and  the  new  one  within 
it  is  small,  the  latter  may  assume  such  a  tortuous  course  that  its 
lumen  is  frequently  cut  in  two  places.  Figures  6  and  4  give  the  im- 
pression of  two  new  vessels  within  a  single  unabsorbed  old  wall,  which 
is  soon  made  up  almost  entirely  of  elastic  tissue. 

This  is  exactly  what  is  found  in  the  case  described  as  typical 
of  a  parous  uterus. 

In  the  case  of  some  arteries  the  reduction  in  size  which  the  old 
vessel  has  to  undergo  is  very  small  indeed,  consisting  simply  in  the 
building,  as  it  were,  of  a  new  "  hyperplastic  intimal  layer  ".  It 
may  be  laid  down  as  a  rule,  not  without  exceptions,  that  the  greater 
the  amount  of  reduction  necessary  the  more  perfectly  is  it  generally 
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accomplished.  Owing  also  in  this  specimen  to  the  relatively  slow 
absorption  of  waste  products  the  degenerated  tissues  of  the  parent 
vessel  remain  for  a  very  long  time  unabsorbed,  so  that  their  relations 
to  the  new  vessel  can  be  studied  with  great  ease  in  the  large  trunks 
of  the  middle  third  of  the  uterine  wall.  Throughout  this  uterus, 
except  in  those  arteries  which  supply  the  placenta,  the  swollen 
elastica  interna  is  seen  to  lie  within  the  media  of  the  new  vessels. 
At  times  it  lies  close  to  the  new  lumen,  with  only  a  thin  layer  of 
muscle  separating  it  from  the  new  elastica  interna;  at  other  times 
it  lies  far  out  in  the  media  near  the  outer  margin  of  the  middle  wall 
of  the  artery.  In  the  former  case  the  artery  had  to  reduce  its  size 
but  slightly  and  nearly  all  the  old  media  is  retained,  whilst  in  the 
latter  the  reduction  in  size  is  great  and  the  new  artery  has  almost 
a  completely  new  media,  but  a  small  ring  of  the  inner  portion  of  the 
old  wall  may  be  retained  to  complete  the  necessary  arterial  thick- 
ness. The  outer  portions  of  the  old  media,  being  now  superfluous, 
are  slowly  absorbed  by  a  primary  swelling  of  the  connective  tissues, 
loss  of  staining  properties  of  its  elastica  and  fatty  degeneration  of 
the  muscle  cells  and  subsequent  absorption  of  the  hyaline,  swollen 
connective  tissue.  But  unfortunately  the  steps  are  not  always  so 
complete.  Instead,  the  elastic  elements  swell,  parts  of  them  stain 
a  dark  red,  others  black;  the  muscle  cells  disappear  and  the  swollen 
elastic  tissue,  instead  of  undergoing  further  destruction,  remains 
to  increase  the  perivascular  elastic  tissue  of  the  quiescent  parous 
uterus. 

The  exceptions  to  this  general  statement  given  above^  that  the 
swollen  elastica  interna  is  seen  to  lie  within  the  media  of  the  new 
vessels,  arise  in  the  vessels  of  the  placental  area  and  subplacental 
areas  and  lateral  walls  of  the  uterus,  in  short  in  all  those  areas  which 
lie  in  the  direct  line  of  the  placental  circulation.  In  such  vessels 
the  demand  made  upon  them  post  partum  is  so  small  as  compared 
with  the  demand  during  pregnancy,  that  the  reduction  in  size  is 
enormous.  As  a  consequence  the  new  vessel  and  its  walls  not  only 
lie  within  the  lumen  of  the  old  one,  but  not  infrequently  the  inter- 
arterial  space  is  very  large  and  is  filled  with  a  hyaline  tissue  which 
is  partly  converted  into  adventitia  and  partly  slowly  absorbed  as 
the  old  vessel  contracts  about  the  walls  of  the  new.     (Fig.  14.) 

Studying  such  an  uterus,  it  is  astonishing  to  find  that  all  the 
vessels,  even  those  of  the  subperitoneal  region  as  well  as  those  of 
the  decidua  vera,  undergo  this  change  of  size,  and  the  process  is  the 
same  throughout,  whether  we  deal  with  vessels  that  supplied  the 
placenta  or  not,  and  the  minor  differences  that  are  present  are  differ- 
ences due  only  to  relative  size  of  old  and  new  vessels. 
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The  Uterine  Veins. — The  veins  have  reduced  their  lumen  by 
the  process  which  was  outHned  in  the  previous  specimen.  The  large 
hyaline  masses  which  have  been  described  in  the  walls  of  the  veins 
in  the  previous  specimen  have  undergone  slight  changes  in  this 
uterus, — changes  which  give  a  clue  to  the  origin  of  the  vast  differ- 
ences which  exist  between  parous  uteri  in  the  period  -of  quiet.  We 
find  that  the  masses  of  hyaline  tissue  have  undergone  one  of  two 
changes,  either  the  growth  of  muscle  fibres  previously  in  the  mass 
or  of  those  in  the  circumference,  has  greatly  segmented  the  hyaline 
tissue  and  replaced  it  (Fig.  5),  or,  a  thing  that  is  also  not  uncommon, 
the  hyaline  mass  is  gradually  invaded  or  replaced  by  elastic  tissue. 
(Fig.  10.)  That  the  former,  i.e.  the  replacement  by  muscular  tissue, 
is  the  normal  way,  is  shown  by  an  examination  of  the  veins  of  young 
parous  women  who  have  undergone  a  normal  and  rapid  puerperium. 
In  such  cases  the  projections  into  the  vein  lumen  (which  I  look 
upon  as  one  of  the  chief  characteristics  of  a  parous  uterus)  are  almost 
entirely  made  up  of  a  muscular  tissue  with  a  minimum  of  fine  elastic 
and  fibrous  fibrils. 

Given  a  case  where  the  more  highly  specialized  tissues  are  not 
capable  of  being  rapidly  reproduced,  and  where  the  processes  of 
destruction  and  absorption  are  below  par,  the  tissues  which  normally 
should  be  absorbed  or  be  replaced  by  muscle  now  remain  unabsorbed 
and  become  hypertrophic,  and  where  muscle  ought  to  be  reproduced 
a  tissue  less  specialized  takes  its  place.  So  it  is,  that  the  muscle 
fibres  in  such  cases  are  sparsely  scattered  in  the  hyaline  mass,  and 
instead,  a  lower  grade  of  tissue,  elastic  tissue  acts  as  substitute — 
a  lower  grade  of  tissue,  it  is  true,  but  a  higher  grade  than  fibrous 
tissue,  for  though  it  cannot  contract  like  muscle  yet  it  possesses  a 
virtue  almost  unknown  to  fibrous  tissue, — that  of  elasticity,  which 
makes  it  a  better  substitute  for  muscle  than  the  inelastic  adult  white 
connective  tissue  fibrillae. 

But,  given  a  large  vein  in  the  deeper  layers  of  the  uterine  wall — 
a  vein  which  lies  in  the  direct  course  of  the  placental  circulation — 
its  function  is  greatly  reduced  post  partum  and  its  calibre  must  be 
correspondingly  reduced.  In  such  a  vessel  the  new  lumen  is  minute 
as  compared  with  the  old  one.  Hence,  the  pads  of  hyaline  tissue 
are  often  huge.  The  approximate  outline  of  the  old  vessel  can  be 
readily  made  out  by  the  thick  band  of  elastic  tissue  which  originally 
surrounded  the  old  vessel  at  a  very  short  distance  from  its  lumen. 
(Fig.  5.)  An  examination  of  such  a  vessel  reveals  the  striking  fact 
that  the  hyaline  masses  are  gradually  replaced  by  muscle  tissue 
with  more  or  less  abundant  elastic  trabeculae.  When  the  replace- 
ment by  muscle  is  complete,  the  outer  layers  of  muscular  tissue  gradu- 
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ally  arrange  themselves  into  bundles  and  become  no  small  factor 
in  making  up  the  new  musculature  of  the  uterine  body,  whereas  those 
lying  close  in  upon  the  lumen  of  the  vein  differentiate  themselves 
into  a  more  or  less  perfect  wall  to  that  vessel.  (Fig.  5.)  The  varia- 
ability  of  muscle  and  elastic  tissue  in  this  replacement  process  of 
the  hyaline  mass  can  be  very  great.  About  some  of  these  large 
veins  the  muscle  bundles  are  relatively  free  from  elastic  tissue,  not 
only  between  the  muscle  fibrils  but  also  in  the  interfascicular 
trabeculae.  In  others,  on  the  other  hand,  it  is  very  abundant,  so 
much  so,  that  each  muscle  fibre,  separated  widely  from  its  neighbour, 
is  surrounded  by  a  mass  of  elastic  tissue.  In  still  others,  the  mus- 
cular elements  are  almost  absent  and  the  replacement  has  been 
almost  entirely  carried  out  by  the  elastic  tissue. 

CASE  IV. 

Case  IV  is  that  of  a  woman  21  years  of  age  who  died  of  tuber- 
culosis of  the  lungs  two  months  after  delivery.  She  had  never  been 
robust,  had  had  a  slight  cough  for  years,  but  had  enjoyed  fair  health 
until  two  weeks  before  death  when  she  suddenly  developed  high 
fever,  sweats,  and  died  with  all  the  signs  of  acute  pneumonic 
phthisis.  Her  pregnancy  and  labour  as  well  as  the  puerperium 
were  otherwise  uneventful.  The  uterus  was  well  involuted,  even 
to  a  state  of  hyperinvolution.  The  placental  site  was  about  1  cm. 
in  diameter  and  slightly  elevated  above  the  general  surface.  The 
uterine  mucosa  was  healthy  in  every  respect.  Sections  through 
the  placental  site  show  that  it  is  covered  by  a  mucosa  which,  in  the 
centre,  is  devoid  of  glands,  but  is  made  up  of  a  very  vascular  fibrous 
tissue  in  which  large  connective  tissue  cells  are  seen  filled  with  blood 
pigment. 

Involution  of  the  Arteries. — The  most  striking  feature  of  the 
subplacental  area  of  the  mucosa  consists  in  the  already  described 
large,  convoluted,  homogeneous,  highly  refractile,  unstained  areas 
which  are  but  the  remains  of  the  enormously  swollen  elastica  interna 
of  the  atrophic  vessels.  These  hyaline  areas  are  at  times  very  large 
and  are  the  first  objects  that  meet  the  eye  as  one  glances  at  such 
a  specimen. 

But,  in  this  uterus,  the  process  of  absorption  has  gone  on  to  a 
much  more  advanced  stage — not  that  the  atrophic  elastica  interna 
has  been  absorbed :  but  the  hyaline  new  growth,  which  filled  the  lumen 
and  replaced  the  coagulum,  has  almost  completely  disappeared. 
Its  cellular  elements  have  previously  undergone  a  fatty  degenera- 
tion.    What  must  result  is  evident  and  is  as  follows.     As  the  hyaline 
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new  growth  is  absorbed,  the  thick  inelastic  yellow  degenerated 
elastica  interna  must,  owing  to  the  compression  of  surrounding 
tissue,  become  increasingly  folded  and  crimped  upon  itself  until 
finally,  by  a  complete  absorption  of  the  hyaline  tissue  in  what  was 
once  the  lumen,  the  opposite  walls  of  the  thick  elastica  interna  come 
to  lie  in  contact  with  one  another.  The  method  of  folding  of  the 
layer  is  rather  uniform  though  many  exceptions  occur.  I  cannot 
compare  it  more  aptly  than  to  the  closing  up  of  an  accordion.  (Figures 
6,  13,  14.)  At  a  certain  state  of  the  retrogressive  changes,  a  minimum 
of  fibrous  tissue — all  that  remains  of  the  hyaline  growth — lies  between 
the  pleats  and  folds  so  that  its  resemblance  to  the  last  stages  of  a 
convoluted,  twisted  corpus  luteum  is  the  closest  possible,  except  that 
with  Van  Gieson,  this  remains  yellow  or  colourless  whereas  that  of 
the  ovary  stains  red. 

Leopold,  having  found  these  "  hyaline  masses  "  in  the  uterus 
of  puerperal  women,  mistook  them  for  the  remains  of  organized 
clots.  It  is  easy  to  see  that  such  is  not  the  case.  The  remains  of 
the  organized  clots  are  few  if  at  all  present.  They  consist  in  the 
hyaline  tissue  which  at  first  replaces  the  clot,  just  as  is  found  in  the 
centre  of  a  corpus  luteum.  Later,  this  hyahne  tissue  disappears 
completely,  leaving  only  an  occasional  connective  tissue  cell  between 
the  folds  of  the  atrophic  elastica.  Still  later,  even  this  last  trace 
of  the  coagulum  may  disappear.  So  it  is,  that  here  again  a  resem- 
blance to  the  changes  in  the  ovary  is  as  close  throughout  as  it  is 
possible  to  imagine. 

Such  a  description  as  that  given  above  applies  to  the  last  stages 
of  the  old  placental  vessels  as  seen  now  in  the  superficial  layers  of 
the  mucosa.  Deeper  down  in  the  new  endometrium  the  old  lumen 
builds  not  only  the  hyaline  tissue,  as  described  in  the  previous  type, 
but  allows  invasion  of  it  by  muscular  and  cellular  elements  and  sub- 
sequent formation  of  a  new  vessel.  From  this  it  will  be  seen  that 
not  all  arteries  which  supply  the  placenta  build  a  new  vessel  within 
their  lumen.  Many  atrophy  and  disappear  completely — compare 
the  two  types  in  Fig.  14.  But  the  "  interarterial  spaces  "  undergo 
the  fatty  change  as  described  in  the  previous  uterus,  and  by  the 
gradual  absorption  of  these  tissues  the,  at  first,  more  or  less  wide 
interarterial  space  reduces  itself  to  a  mere  fissure  containing  a  mini- 
mum of  fibrous  tissue  which  passes  into  the  convolutions  of  the 
shrinking  folded  degenerated  elastica  interna  which  thus  comes 
to  lie  with  its  folds  close  upon  the  thin  adventitia  of  the  new  vessel. 
Such  is  the  picture  and  the  process  in  a  large  vessel  whose  elastica 
is  completely  degenerated.  The  new  vessel  within  its  lumen  is 
free  from  elastic  fibres.     But  the  picture  is  so  different  in  other  cases 
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where  the  elastica,  instead  of  undergoing  vitreous  degeneration, 
undergoes  vitreous  hypertrophy,  that  the  end  products  have  not 
the  sHghtest  resemblance. 

Examination  of  such  another  large  vessel  at  about  the  same 
depth  in  the  uterine  wall  shows  that  instead  of  the  whole  elastica 
interna  and  the  media  becoming  degenerated,  or  disappearing,  respec- 
tively, as  in  the  previous  type,  only  portions  become  atrophic  whilst 
others  remain  either  nearly  normal  or  become  markedly  changed. 

As  pointed  out  in  previous  cases,  where  the  old  elastica  interna 
remains  normal  its  media  at  that  spot  remains  without  marked 
change.  (Fig.  4.)  It  is  therefore  not  uncommon  to  find  a  small 
new  vessel  with  its  three  coats,  surrounded  for  two  thirds  of  its  cir- 
cumference by  a  thick  yellow  folded  degenerated  elastica  and  a  thin 
ring  of  red  hyaline  tissue — the  latter  being  the  remains  of  the  old 
media  and  adventitia;  whereas  the  other  third  is  surrounded  by  a 
more  or  less  normal  parent  arterial  wall  with  its  three  coats,  but 
naturally  no  endothelium  is  present. 

The  condition  of  the  portion  of  wall  of  the  parent  artery,  which 
remains,  may,  as  in  the  vessel  just  described,  be  almost  normal,  but 
in  the  great  majority  of  cases  it  has  also  suffered  considerable  change. 
For  example,  it  is  rare  to  find  a  portion  of  the  media  and  elastica 
interna  to  remain  more  or  less  normal  when  another  portion  is  com- 
pletely atrophic.  It  is  contrary  to  the  nature  of  things  to  expect 
such.  Why  a  portion  of  a  wall  should  remain  unabsorbed  even 
though  profoundly  modified  whilst  the  rest  is  absorbed,  is  equally 
difficult  of  explanation.  But  lack  of  compression  at  that  spot, 
probably  better  blood  supply,  probably  less  lymphatic  obstruction, 
may  be  offered  as  possible  factors.  Be  that  as  it  may,  in  this  speci- 
men it  is  a  rarity  to  find  a  new  vessel,  about  which  the  walls  of  the 
old  vessel  have  been  completely  absorbed.  A  portion  of  it  always 
remains,  though  more  or  less  altered  owing  to  the  great  amount  of 
tissue  change  that  has  taken  place  about  it  and  in  it. 

The  commonest  type  of  remnant  is  about  as  follows.  A  portion 
of  the  elastica  interna  has  become  swollen  and  hyaline,  stains  yellow 
or  brick-red  in  colour.  The  media  has  completely  disappeared  out- 
side of  such  an  area  or  is  represented  only  by  a  thin  band  of  hyaline 
tissue.  At  the  opposite  side  of  the  vessel  the  elastica  interna  has 
retained  its  black  stain  with  Weigert  and  has  become  swollen  until 
it  equals  in  thickness  that  of  the  atrophic  portion;  the  elastic  tissue 
of  the  media  is  also  very  greatly  swollen.  The  fibrous  tissue  of 
such  a  spot  has  already  become  hyaline  and  been  absorbed,  but 
about  the  margins  of  the  stout  elastic  fibres  of  the  media  as  well  as 
on  both  sides  of  the  swollen  elastica  interna  a  thin  zone  of  dark  red 
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modified  elastic  tissue  is  almost  invariably  present.  The  muscle 
fibres  are  usually  much  reduced  in  number  in  such  tissue  and  may 
be  fairly  healthy  looking,  or  very  atrophic,  depending  upon  or  merely 
coincident  with  a  slight  or  marked  hypertrophy  of  the  elastic  fibres 
respectively.  The  adventitia  of  their  origin  has  lost  its  fibrous 
tissue  and  its  elastic  fibres  have  also  become  markedlv  hypertrophic. 
If  we  follow  the  course  of  the  media  we  find  in  a  specimen  of  this  age 
that  the  transitions  from  this  hypertrophic  tissue  of  the  media  to 
the  other  part  of  the  media  which  has  disappeared  completely  is 
as  a  rule  not  through  the  port  wine  colour  to  the  bright  red.  The 
boundary  line  between  hypertrophic  and  yellow  atrophic  elastic 
tissue  is  abrupt  and  what  now  remains  as  black  hypertrophic  elastic 
tissue  is  likely  to  remain  in  the  uterus  until  disturbed  by  a  new 
pregnancy,  whereas  the  elastic  which  has  gone  on  to  the  red  colour 
has  irrevocably  lost  its  properties  of  elastic  tissue  and  will  eventually 
be  absorbed.  The  same  is  true  of  the  elastica  interna.  In 
previous  specimens  which  were  in  an  earlier  stage  of  involution, 
— in  specimens  which  were  undergoing  rapid  changes, — the  elas- 
tica interna  passed  through  the  stages  of  dark  red,  brick-red,  yellow 
and  colourless,  but  now  in  this  specimen  the  hypertrophic  black 
elastica  ends  abruptly  and  the  yellow  begins  equally  abruptly  where 
the  other  left  off.  In  other  words,  the  boundary  between  dead  and 
living  tissue  has  been  sharply  drawn.     (Fig.   13.) 

To  state,  however,  that,  where  a  new  vessel  is  surrounded  by 
the  remnants  of  the  parent  vessel,  the  three  coats  of  the  latter  are 
always  recognizable,  would  be  to  convey  a  very  wrong  impression. 
In  not  a  few  the  media  and  adventitia  have  been  absorbed  and  nothing 
but  a  markedly  hypertrophic  elastica  interna  remains  envelop- 
ing the  young  vessel.  In  other  cases,  only  a  small  portion  of  the 
thickness  of  the  parent  media  lies  in  contact  with  the  elastica.  But 
from  an  examination  of  many  specimens,  it  has  been  strongly  impressed 
upon  me  that,  of  the  tissues  which  constitute  the  wall  of  an  artery,  the 
elastica  interna  is  the  most  resistant  and  the  muscular  tissue  the  least, 
whilst  the  fibrous  and  ordinary  elastic  tissues  are  intermediate.  It 
seems  that  a  change  of  blood  supply,  a  variability  of  compression, 
possibly  a  complex  combination  of  causes,  may  operate  in  causing 
slow  death  of  all  the  tissues.  But,  on  the  other  hand,  a  destructive 
stimulus  which  may  be  sufficiently  powerful  to  destroy  muscle  tissue 
may  be  just  sufficiently  stimulating  to  cause  elastic  and  elastica 
interna  to  multiply.  Moreover,  that  which  may  cause  destructive 
changes  and  absorption  of  the  ordinary  elastic  tissue  of  the  media, 
may  be  just  sufficient  to  cause  the  elastica  interna  to  remain  merely 
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hypertrophied  or  in  a  more  or  less  perfect  condition.  A  moderately 
well  preserved  media  is  never  present  where  the  elastica  interna 
has  become  degenerated.  Hence  in  the  great  majority  of  cases, 
without  any  chronic  disease,  the  only  part  of  the  parent  vessel  which 
remains  unabsorbed  but  highly  hypertrophied  is  the  elastica  interna. 
This  finding  coincides  with  those  in  quiescent  parous  uteri.  In  the 
majority  of  such  cases  the  elastic  pad  about  the  vessel  is  an  uniform 
band  which  envelops  more  or  less  or  perhaps  the  whole  of  the  con- 
tained vessel.  Not  infrequently,  years  after  labour  the  elastic  pad 
presents  the  convolutions  such  as  already  described  in  the  foregoing 
pages  as  occurring  in  the  modified  elastic  tissue.  (Fig.  VI,  VIII,  IX.) 
This,  as  was  stated  in  the  first  pages  of  this  work,  is  usually  sharply 
defined  internally  and  externally  and  may  be  separated  from  the 
outer  margin  of  the  new  media  by  a  thin  layer  of  fibrous  tissue  (Fig. 
VIII,  XII,  XIII),  or  the  pad  may  lie  directly  upon  the  media. 

How  can  we  account  for  this  difference  of  disposition  of  layers? 
Why  should  fibrous  tissue  intervene  between  the  two  vessels  at  one 
time  and  not  at  another? 

A  close  examination  of  specimens  of  this  and  of  the  next  two 
uteri  allow  of  a  ready  answer  to  this  question.  We  have  seen 
that,  when  a  vessel  is  built  up  within  the  lumen  of  a  parent 
vessel,  the  old  lumen  may  be  either  too  large  to  be  filled  by 
the  smaller  contained  vessel  or  the  parent  vessel  may  be  too 
small  to  accommodate  the  offspring.  If  the  parent  vessel  is  too 
small,  then,  as  already  pointed  out,  the  innermost  layers  of  the 
media  of  the  parent  vessel  may  serve  as  the  outermost  layers  of 
the  media  of  the  new  one.  Hence  no  space  will  intervene  between 
the  two.  All  the  media  therefore  of  the  parent  vessel  will  not  be 
required,  so  the  surplus  atrophies,  and  in  that  atrophy  of  the  muscle 
the  elastic  tissue  about  the  muscle  fibres  may  become  markedly 
hypertrophic  and  remain  unabsorbed,  in  which  case  it  will  He  directly 
upon  the  media  without  intervening  fibrous  tissue.  But,  though 
this  does  occur,  it  does  so  only  in  the  deeper  portions  of  the  uterine 
wall  where  the  vessels  have  not  to  reduce  their  size  so  markedly. 

But  the  chief  seat  of  such  characteristic  extravascular  elastic 
pads  in  the  parous  uterus  is,  as  above  stated,  in  the  inner  third  of 
the  uterine  wall.  How  is  the  presence  or  the  absence  of  the  fibrous 
tissue  between  the  parent  and  young  vessel  in  this  zone  to  be 
explained? 

We  have  seen  that,  in  the  vessels  below  and  for  a  wide  space 
on  either  side  of  the  placental  site,  there  occurred  between  the  very 
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large  atrophied  parent  vessel  and  the  outer  margin  of  the  new  one  a 
wide  space — the  "  interarterial  space  " — (Fig.  VI,  XIII,  VII,  XIV) 
in  which  the  superfluous  muscle  cells  underwent  fatty  change 
(Fig.  IV)  and  complete  absorption  after  the  new  media  had  been 
formed  and  its  outer  margin  had  been  sharply  defined.  We  saw  also 
that  the  remaining  hyaline  and  fibrous  tissue  became  differentiated 
into  a  new  adventitia  by  the  absorption  of  the  hyaline  substance 
and  that,  with  its  absorption,  the  degenerated  elastica  interna  became 
folded  owing  to  pressure  from  without  and  that  it  finally  comes 
to  lie  in  close  contact  with  the  outer  margin  of  the  new  media, 
separated  from  it  only  by  the  fibrous  tissue  of  the  interarterial  space, 
which  intervenes  between  them.  Such  is  the  origin  of  the  small 
amount  of  fibrous  tissue  between  the  remnant  of  old  elastica  interna 
and  the  new  vessel.  But  as  seen  in  this  uterus,  in  a  large  number 
of  vessels,  the  hyahne  and  fibrous  tissue  of  the  interarterial  space, 
when  delay  in  absorption  takes  place,  becomes  invaded  by  fine 
fibrils  from  the  hypertrophic  elastica  interna  which  bounds  the 
interarterial  space  externally.  (Fig.  VIII.)  This  invading  elastic 
tissue  becomes  quite  dense  and,  being  continuous  with  the  hyper- 
trophic elastica  that  gave  it  birth,  it  becomes  indistinguishable 
from  it  and,  therefore,  the  mass  of  elastica  comes  to  lie  directly  upon 
the  new  media  and  not  infrequently  invades  it  too,  though  less 
markedly. 

So  it  is  seen  that  the  pads  of  elastic  tissue  about  the  vessels 
of  uteri  of  parous  women  are  mostly  derived  from  the  elastica  interna 
of  the  parent  vessel,  which  may  or  may  not  be  supplemented  by 
either  the  hypertrophic  elastic  tissue  of  the  media  and  adventitia 
or  by  the  replacement  elastic  tissue  found  in  the  interarterial  space, 
or  by  a  combination  of  tissues  from  all  of  these  sources. 

The  Involution  of  the  Veins. — It  is  surprising  what  a  difference 
can  exist  in  the  end  products  of  the  changes  about  the  venous  system. 
This  case,  owing  to  causes  which  I  will  define  later,  has  a  marked 
tendency  to  fill  up  with  elastic  tissue  the  spaces  which  should  nor- 
mally be  filled  with  muscle.  I  will  have  occasion  later  to  point 
out  that  all  chronic  diseases  which  sap  the  vitality  of  the  patient 
have  the  tendency  to  substitute  elastic  tissue  where  normally  a  more 
highly  specialized  tissue  is  called  for.  In  this  case,  the  hyaline 
deposits  in  the  walls  of  the  veins  have  in  a  great  majority  of  cases 
remained  a  dark  red  colour  instead  of  being  of  a  bright  fight  red. 
(Fig.  X.)  An  examination  of  such  a  deposit  shows  that  the  dark- 
ness of  the  red  is  due  to  the  presence  of  fine  particles  and  fine  fibrils 
of  elastic  tissue  which  still  retain  a  black  Weigert  stain  in  the  matrix 
of  red. 
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Other  hyaline  deposits  are  quite  free  from  black  particles  in 
the  hyaline  meshes  and  are  in  consequence  of  a  bright  red  colour. 
Such  a  desposit,  to  repeat,  seems  to  have  lost  all  its  properties  of 
tissue  and  remains  as  an  inert  mass.  In  normal  cases,  muscle  cells, 
derived  either  from  the  muscle  fibres  incorporated  in  the  deposit, 
together  with  those  derived  from  the  surrounding  muscle  bundles, 
invade  and  replace  the  hyaline  tissue.  (Fig.  V.)  But  in  this  case 
— and  it  will  be  shown  what  causes  can  bring  this  about — in  this 
case,  many  of  the  bright  red  hyaline  deposits  still  present  a  central 
core  of  hyaline  bright  red  tissue  free  from  elastic  fibrils  whilst  the 
borders  of  the  deposit  have  been  invaded  by  a  thick  mass  of  elastic 
tissue  which  will  gradually  advance  into  the  very  centre  and  totally 
replace  the  hyahne  tissue.  In  other  veins,  again,  the  substitution 
of  the  hyaline  deposits  has  become  complete  and  has  been  accom- 
plished entirely  by  the  elastic  tissue,  there  being  almost  a  total 
absence  of  muscle  cells.  (Fig.  XL)  So,  it  is  common  to  find  the 
walls  of  many  veins,  and  all  the  space  which  lies  between  the  limits 
of  the  old  and  the  new  reduced  lumen,  filled  with  almost  a  solid 
mass  of  elastic  tissue  where  normally  muscle  bundles,  surrounded 
by  a  minimum  of  elastic  and  fibrous  tissue,  should  be  seen. 

As  a  consequence  of  the  improper  replacement,  and  also  possibly 
by  the  subsequent  contraction  of  the  elastic  tissue,  the  projections 
into  the  veins  grow  small  and  the  lumen  remains  inordinately  large. 

CASE  V. 

Case  V  is  that  of  a  woman  of  35  who  died  of  tuberculosis  of  the 
lungs  ten  weeks  post  partum.  She  had  suffered  from  the  pulmonary 
affection  for  many  years  and  she  was  very  weak  and  coughed  a  great 
deal  during  the  whole  of  her  pregnancy.  She  grew  worse  during 
the  last  months.  She  was  dehvered  of  a  full  term  child,  after  an 
easy  labour;  ten  days  afterwards  she  developed  profuse  night  sweats, 
her  cough  grew  worse  and  she  died  of  a  severe  haemoptysis  exactly 
10  weeks  after  deHvery.  The  uterus  was  large  and  presented  all 
the  appearances  of  a  menstruating  organ.  The  placental  site  was 
still  readily  seen  and  is  about  0.75  cm.  in  diameter. 

Changes  in  the  Arteries. — On  section  the  wall  is  soft,  and  large 
white  areas  are  visible  throughout  the  inner  and  middle  third  of 
the  wall  below  the  placental  site.  The  sections  of  the  mucosa  of 
the  placental  site  are  exactly  like  those  of  the  former  specimen, 
only  that  the  degenerated  elastica  interna  of  the  convoluted  pale 
areas  is  still  thicker  than  in  the  previous  specimen  and,  instead  of 
the  hyaline  core,  the  obliterated  lumen  contains  in  its  centre  blood 
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pigment  and  large  quantities  of  fat  globules.  From  the  foregoing 
it  can  be  gathered  that  the  processes  of  repair  and  degeneration  have 
not  gone  as  far  as  in  the  uterus  of  the  previous  case.  There  is  much 
blood  pigment  throughout  the  uterine  wall,  and  the  amount  of 
elastic  tissue  about  the  vessels  is  astounding.  Throughout  the 
uterus  it  is  a  rare  thing  to  find  the  remains  of  the  parent  vessel  totally 
absorbed.  On  the  contrary  less  of  the  elastica  interna  has  become 
degenerated  and  more  of  it  hypertrophic,  and  everywhere  are  seen 
thick  pads  of  elastic  tissue  where  formerly  the  muscular  media 
existed.  Moreover,  in  many  of  the  vessels  the  hypertrophic  elastica 
interna  has  invaded  the  "  interarterial  hyahne  space"  and  converted 
it  into  a  large  mass  of  elastic  tissue,  which  hes  directly  upon  the 
new  media,  and  in  many  of  the  vessels  the  new  media  itself  has 
suffered  a  great  deal  by  this  encroachment,  so  that  its  individual 
muscular  fibres  are  surrounded  by  a  thick  meshwork  of  elastic  fibres. 
Such  is  the  condition  found  in  the  placental  site  where  a  small  vessel 
lies  within  a  large  parent  vessel.  But  in  all  other  parts  of  the  uterus 
the  same  strong  tendency  for  the  elastic  tissue  to  hypertrophy  instead 
of  degenerating,  and  for  the  new  muscularis  to  be  poorly  restored, 
and  the  same  lack  of  absorption  of  degenerated  tissues  makes  itself 
manifest.  Hence  it  presents  exceptional  opportunities  for  drawing 
the  Hne  between  old  and  new  tissues  in  the  arterial  walls.  If  we 
take,  as  an  example,  a  vessel  which  has  to  reduce  its  cahbre  but  a 
little,  we  find  that  the  elastica  interna  has  hypertrophied  tremen- 
dously, has  grown  chiefly  into  the  lumen,  as  would  the  hyahne  tissue 
have  done  under  normal  circumstances,  and  there  it  has  differen- 
tiated itself  into  a  more  or  less  perfect  (usually  very  imperfect) 
elastica  interna,  and  the  tissue  between  it  and  its  parent  is  filled 
in  with  coarse  fibrous  tissue  in  which  an  occasional  muscle  cell  is 
found. 

During  this  change  the  elastica  of  the  media  has  also  become 
tremendously  swollen  so  that  the  muscle  fibres  lie  in  a  thick  mesh- 
work of  elastica  tissue,  and  the  elastica  of  the  adventitia  has  also, 
under  the  action  of  the  same  stimulus,  become  much  increased.  So, 
if  we  vary  the  size  of  the  parent  and  new  vessel,  we  find  that  the 
non-absorbed,  non-degenerated  but  hypertrophic  elastica  interna 
lies  now  close  to  the  new  lumen,  now  remote  from  it,  and  the  thin 
or  thick  new  media,  respectively,  is  more  or  less  markedly  invaded 
by  elastica,  whilst  the  outer  layers  of  the  media  of  the  old  wall,  which 
should  have  disappeared  completely,  have  been  converted  into  a 
thick  mass  of  elastic  tissue  which  goes  to  swell  the  amount  of  that 
tissue  about  such  a  vessel. 
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Changes  in  the  Veins. — As  for  the  veins,  it  is  a  rarity  to  find  a 
hyaline  deposit  that  has  been  replaced  by  muscle  fibres.  On  the 
contrary  the  whole  tissue  has  been  replaced  by  elastic  tissue  and 
even  the  fine  fibrils  in  the  walls  of  the  veins,  outside  of  the  deposits, 
have  taken  on  tremendous  hypertrophy  where  only  muscle  with  a 
small  amount  of  the  connective  tissues  should  be  found. 

CASE  VI. 

Case  VI  is  one  of  exceptional  interest  in  that  ten  months  had 
elapsed  since  her  confinement — which  consideration,  taken  in  con- 
junction with  the  findings,  enables  us  to  draw  conclusions  of  great 
clinical  interest. 

The  patient  had  been  delivered  ten  months  before  death  of  a 
healthy  child.  She  had  been  quite  well  during  her  pregnancy  and 
also  during  the  first  10  months  after  her  delivery.  She  nursed  her 
baby  until  just  before  entering  the  hospital,  i.e.  roughly  10  months. 
She  suddenly  took  sick  with  vomiting  which  became  so  severe  that 
she  could  retain  no  food  whatsoever.  She  consulted  a  physician, 
was  given  a  remedy,  and  shortly  afterwards  developed  a  severe 
jaundice.  Five  days  after  the  onset  of  her  illness  she  was  brought 
to  the  hospital.  The  jaundice  was  very  marked,  and  in  24  hours 
she  became  delirious,  temperature  rose  and  she  died  four  days  after 
being  admitted.  In  all  nine  days  had  elapsed  since  the  onset  of 
symptoms. 

The  anatomical  diagnosis  was: 

Acute  yellow  atrophy  of  the  liver, 

Chronic  parenchymatous  nephritis, 

Bronchophthisis  incipiens. 

The  uterus  shows  that  at  this  remote  date,  namely  ten  months 
and  nine  days  after  delivery,  the  organ  is  still  considerably  larger  than 
the  quiescent  parous  organ,  that  it  is  softer  than  normal,  that  she 
was  menstruating  at  the  time  of  death,  and  that  the  uterus  owing 
to  its  very  slow  involution  and  to  the  poor  reparative  powers  of 
the  patient,  has  retained  not  only  a  great  amount  of  tissue  that  is 
functionless,  but  also  a  great  deal  that  should  have  been  rendered 
capable  of  absorption. 

Arterial  Changes. — Sections  of  such  an  uterus  show  what  a 
striking  resemblance  there  is  with  those  of  the  two  previous  cases. 
There  are  still  in  the  mucosa  the  large  hyahne  convoluted  patches — 
remnants  of  the  elastica  interna  which  should  long  have  been  ab- 
sorbed. Deeper  in  the  uterine  wall  are  relatively  normal  new  ves- 
sels.    Practically  none  are  free  from  the  remains  of  the  parent  vessel 
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and  most  of  them  are  surrounded  by  a  mass  of  elastic  tissue  which 
shows  that  not  only  the  elastica  interna  has  become  hypertrophic, 
but  that  in  nearly  everj'^  case  the  elastic  tissue  of  the  media  has  com- 
pletely or  partially  choked  out  the  muscle  cells;  that  the  elastic 
tissue  of  the  adventitia  has  greatly  hypertrophied  and  that  the 
interarterial  space  has  become  invaded  and  filled  with  elastic  tissue. 
A  feature  which  is  very  marked  in  the  case,  but  can  also  be  seen  in 
the  foregoing,  is  as  follows.  In  a  vessel  in  which  one  half  the  elastica 
interna  has  become  vitreous,  swollen  and  yellow,  and  its  media  at 
that  spot  as  usual  has  completely  disappeared,  whilst  the  other  half 
is  markedly  hypertrophic  and  black,  the  "  interarterial  space  " 
becomes  filled  with  elastic  tissue  on  the  side  where  the  elastica  interna 
has  been  preserved  and  is  hypertrophic,  but  on  the  opposite  side 
where  the  elastica  interna  is  degenerated  the  tissues  of  the  inter- 
arterial space  retain  their  characters  of  fibrous  tissue  and  form  a 
normal  adventitia.  This  proves  a  statement,  made  in  previous  pages, 
that  elastica  interna,  when  it  has  passed  through  its  dark  red  stage, 
has  irrevocably  lost  its  power  to  reproduce  its  kind.  In  other  words 
it  is  dead  tissue  and  may  remain  unabsorbed  for  months  (10  months 
in  this  case)  after  its  formation. 

The  walls  of  all  the  arteries  are  thickly  beset  with  elastic  tissue 
showing  that  here  also  hypertrophy  instead  of  vitreous  degeneration 
of  elastic  tissue  has  taken  place.  It  is  a  striking  fact  that  wherever 
such  an  effect  is  produced  upon  the  arteries,  be  it  ever  so  sHght,  a 
corresponding  hypertrophy  of  that  tissue  is  also  found  throughout 
the  uterine  wall.  This  argues  strongly  for  a  general  and  not  a  local 
cause  and  I  will  have  occasion  to  revert  to  this  question  shortly. 

Another  interesting  fact  is  found  in  the  relations  which  the 
degenerated  and  hypertrophic  tissue  bear  to  one  another.  We 
have  seen  that  in  cross  sections  of  many  vessels  part  of  the  elastica 
interna  becomes  degenerated  and  part  hypertrophic,  and  that  the 
quantities  of  each  may  vary  to  all  extremes.  If  we  now  examine 
another  such  a  vessel,  cut  in  longitudinal  section,  so  that  the  lumen 
of  the  new  contained  vessel  can  be  followed  for  a  long  distance  a 
striking  fact  comes  to  light.  The  old  elastica  interna  courses  down 
both  sides  of  the  new  vessel  separated  from  the  latter  by  the,  now, 
two  interarterial  spaces.  If  we  enumerate  the  structures  from  one 
side  to  the  other  we  have: 

(a)  degenerated  or  hypertrophic  elastica  interna  (with  possibly 
some   remains   of   old   media   outwardly), 

(b)  interarterial  space, 

(c)  new  media. 
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(d)  endothelium, 

(e)  lumen, 

(d')  endothelium, 

(c')  new  media, 

(b')  interarterial  space, 

(a')  degenerated  or  hypertrophic  elastica  interna. 

We  find,  therefore,  that  the  elastica  interna  does  not  undergo 
vitreous  degeneration  on  one  side  of  the  vessel  throughout  the  whole 
course  of  that  vessel;  if  we  follow  it  down  one  side  throughout  its 
course,  it  becomes  alternately  degenerated  (yellow)  and  hypertro- 
phic (black),  and  where  it  is  hypertrophic  on  one  side  at  a  certain 
level,  it  is  almost  always  degenerated  on  the  other  side,  so  that  at 
any  cross  section  a  and  a'  are  hypertrophic  and  degenerated  respec- 
tively or  the  reverse  is  true* 

Another  condition  is  also  clearly  shown  by  the  examination  of 
such  a  vessel  and  that  is,  that  the  interarterial  space  also  shows  the 
same  alternations.  In  other  words  where  the  elastica  is  degenerated 
the  adjacent  interarterial  space  is  either  hyaline  or  fibrous  (red)  (Fig. 
XIII),  whereas,  if  the  elastica  is  hypertrophic,  this  same  space  is  found 
to  be  invaded  by  a  new  growth  of  elastic  tissue.     (Fig.  VIII.) 

This  only  goes  to  prove  that  elastica  interna,  which  has  under- 
gone vitreous  degeneration,  is  dead  tissue  and  therefore  cannot 
reproduce  its  kind.  Why,  as  asked  before,  the  elastica  interna 
should  show  this  variability  of  degeneration  and  hypertrophy,  is  a 
question  which  will  not  allow  of  a  satisfactory  answer  at  the  present 
day,  but  the  alternation  of  hypertrophy  and  degeneration,  whether 
studied  in  transverse  or  longitudinal  sections,  only  lends  strength 
to  the  theory,  advanced  in  the  foregoing  pages,  that  pressure  of 
the  contracting  uterus,  causing  muscle  bundles  to  impinge  more  on 
one  side  of  a  vessel  than  on  another,  is  a  possible  and  plausible  ex- 
planation. By  such  compression  the  vasa  vasorum  would  suffer  very 
unequally  and  cause  unequal  change  in  the  tissues  which  they  supply. 
We  are  apt  to  forget  in  the  study  of  such  arteries  that  they  depend 
almost  solely  for  their  nutrition,  not  upon  the  blood  which  flows 
in  their  lumen,  but  upon  the  blood  supply  in  the  vasa  vasorum. 

The  vein  walls  in  this  specimen  have  become  almost  a  soHd 
mass  of  elastic  tissue.  In  such  a  specimen  muscular  tissue  seems 
to|have  had  no  chance  to  reform  and  increase,  and  its  place  has  been 
taken  by  an  hypertrophy  of  elastic  tissue  not  only  in  the  hyaHne 
masses  of  the  vein  walls,  but  throughout  the  uterus.  The  result 
is,  that  the  projections  into  the  lumina  of  the  veins,  caused  primarily 
by  the  hyaline  masses,  have  here  become  merely  masses  of  elastic  tissue 
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and  the  corresponding  increase  of  elastic  fibres  throughout  the  uterine 
musculature  makes  this  organ  in  this  respect  the  most  marked  depar- 
ture from  the  normal  in  my  series  of  cases. 

Involution  of  the  Cervix  of  the  Puerperal  Uterus. 

The  cervix  uteri  undergoes  involution  in  a  manner  similar  to 
that  of  the  body  of  the  uterus.  The  musculature  undergoes  a  rapid 
fatty  degeneration,  but  the  fibrous  tissue  degenerates  through  hyaline 
changes.  But  particular  interest  attaches  to  the  changes  in  the 
cervical  vessels. 

In  the  normal  nulliparous  cervix,  as  Duhrssen  and  others  have 
described,  there  is  almost  a  total  absence  of  elastic  tissue  except 
under  the  squamous  epithehum  and  along  the  outer  margin  of  the 
cervical  tissue  where  it  is  bounded  by  broad  ligaments,  bladder  and 
peritoneum.  The  tissue  proper  of  the  cervix  is  relatively  free  from 
elastic  tissue  and  the  venous  walls  contain  but  a  trace.  There  is 
almost  a  total  absence  of  elastic  tissue  in  the  adventitia  of  the  arteries 
and  in  the  thick  wall  of  muscle  which  forms  the  media,  the  elastic 
fibrils  are  exceptionally  fine  and  few.  The  elastica  interna  is  deli- 
cate for  the  size  of  the  vessel. 

The  cervix  undergoes  involution  almost  pari  passu  with  the 
uterine  body.  But,  as  the  arteries  have  undergone  but  a  shght 
enlargement — slight  as  compared  with  that  of  the  placental  area, 
though  not  markedly  less  than  those  of  the  lower  uterine  segment — 
we  find  that  the  reduction  is  brought  about  by  a  much  less  pronounced 
but  similar  process  to  that  employed  in  the  uterus.  The  vessel 
is  reduced  by  a  degeneration  of  its  elastica  interna,  and  a  corres- 
ponding swelling  and  degeneration  of  the  elastic  tissues  of  the  media, 
and  we  find  that,  similar  to  the  steps  in  the  uterus,  the  muscle  fibres 
invade  the  lumen  and  form  a  new  portion  of  media,  which  corresponds 
in  thickness  with  the  reduction  necessary.  Now,  as  this  amount  of 
reduction  does  not  vary  in  different  parts  of  the  cervix  as  it  does  in 
different  parts  of  the  uterus,  it  is  always  found  that  when  the  new 
tissues  have  invaded  the  lumen  sufficiently  to  reduce  it  to  the  re- 
required  size  the  old  elastica  interna  lies  removed  from  the  lumen 
by  a  band  of  newly  formed  muscle  equal  in  thickness  to  about  one- 
third  that  of  the  whole  media.  In  other  words,  the  old  atrophic 
elastica  interna  hes  between  the  inner  and  middle  third  of  the  media. 
Now,  in  normal  involution,  the  change  and  growth  of  muscle  is 
formed  with  great  rapidity  and  the  remains  of  the  old  elastica 
interna    are    surprisingly  quickly  absorbed.     But,   in  cases  such   as 
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those  last  described  where  tissue  change  and  absorption  are  slow 
and  incomplete,  it  is  not  uncommon  to  find  in  nearly  all  the  vessels 
hypertrophic  remains  of  the  old  elastica  interna,  lying  between  the 
inner  and  middle  third  of  the  media,  under  which  circumstances 
the  invading  new  muscle  fibres  become  richly  clothed  in  elastic 
tissue  and  the  new  elastica  interna  is  usually  of  inordinate  thick- 
ness. It  is  surprising  how  soon  in  normal  cases  the  whole  cervix 
looks  as  if  not  a  fibre  had  been  degenerated. 

The  outer  third  of  the  media  now  undergoes  a  fatty  degenera- 
tion and  disappears.  It  will  be  readily  gathered  from  the  fore- 
going that  such  pads  of  elastic  tissue  as  found  about  the  vessels  of 
the  inner  third  of  the  uterus  about  the  placental  site  are  an  impossi- 
bility in  the  cervix  owing  to  two  reasons:  firstly,  because  the  reduc- 
tion in  size  is  never  so  great  as  to  cause  the  old  elastica  interna  to 
He  outside  the  new  vessel  (it  being  always  found  in  the  media)  and 
secondly,  because  normally  the  amount  of  elastic  tissue  in  the  cervix 
about  the  vessels  is  so  small  as  to  be  hardly  taken  into  account. 

That  the  fibrous  tissue  of  the  cervix  undergoes  hyaHne  degenera- 
tion and  is  subsequently  absorbed  to  the  proper  degree  of  reduction, 
and  that  the  muscle  fibres  undergo  fatty  degeneration  can  be  seen 
most  beautifully  in  some  sections  cut  in  such  a  manner  that  the 
two  tissues  he  in  layers.  In  such  a  preparation  stained  by  haema- 
toxyhn  and  Sudan  III  the  alternate  fat  free  and  fatty  layers  make 
a  striking  demonstration  of  the  above  fact.  The  veins  of  the  cervix 
undergo  changes  similar  to,  though  less  pronounced  than,  those  of 
the  body  of  the  uterus. 

The   Uterine   Artery  and   Veins. 

Do  the  uterine  arteries  and  veins  undergo  changes  similar  to 
those  of  the  uterus  proper? 

An  examination  of  the  uterine  arteries  in  nulliparous  patients 
shows  that  they  are  very  frequently  the  seat  of  numerous  hyper- 
plastic intimal  layers  and  in  cases  of  chronic  disease  the  intimal 
changes  are  as  varied  perhaps  as  the  diseases  that  cause  them.  The 
arteries  of  the  multiparous  of  the  same  age  show  similar  hypertrophic 
layers  so  that  it  is  quite  impossible  to  determine  from  an  examina- 
tion whether  a  woman  is  parous  or  not.  But  in  the  examination  of 
specimens  of  women  who  had  undergone  labour  in  the  previous  weeks 
or  months  there  is  every  evidence  of  changes  going  on  in  the  uterine 
arterial  musculatures  and  signs  of  instabihty  of  elastic  tissue,  which, 
here  and  there,  was  intensely  swollen  and  frequently  stains  a  deep  red. 
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The  reduplications  of  the  elastica  interna  are  less  completely  formed 
than  in  the  quiescent  uterine  state,  and  the  musculature,  which  is  so 
frequently  found  between  these  redupHcations,  is  more  or  less  imper- 
fectly formed. 

These  signs  all  point  to  the  fact  that  the  uterine  artery  reduces 
its  cahbre  not  only  by  contraction  of  its  musculature,  but  by  the 
building  of  one  or  more  hypertrophic  layers.  But  these,  as  pointed 
out  above,  can  be  distinguished  from  the  same  layers  sometimes 
found  in  the  nuUiparous  uterine  arteries  only  by  the  evidence  of 
newly  formed  tissue. 

A  great  deal  more  material  will  have  to  be  examined  to  place 
the  question  beyond  a  doubt. 

The  uterine  veins  do  undergo  a  change  similar  to  those  of  the 
uterus,  but  it  is  less  pronounced  and  in  consequence  of  the  better 
blood  supply  it  is  more  rapidly  carried  out. 

DISCUSSION. 

A  careful  study  of  the  foregoing  findings  permits  certain  deduc- 
tions that  are  of  great  interest  to  pathologist  as  well  as  to  the  scien- 
tific obstetrician  and  gynecologist.  There  is  no  organ  in  the  human 
body  which  undergoes  such  a  veritable  storm  of  tissue  change  as 
does  the  uterus  after  pregnancy.  As  a  direct  consequence  it  is  equally 
true  that  there  is  perhaps  no  organ  in  the  body  which  affords  such 
opportunity  for  the  study  of  tissue  change. 

Reduction  in  the  Calibre  of  the  Arteries. 

It  will  have  been  gathered  from  what  has  been  written  that 
the  uterine  muscle  undergoes  fatty  degeneration  which  begins 
earlier  than  44  hours  after  labour.  The  degeneration  is  not  uni- 
formly distributed  throughout  the  uterus  but  exercises  a  selective 
influence  for  which  it  is  impossible  to  assign  a  plausible  cause.  The 
surface  of  the  torn  mucosa  is  one  of  the  first  places  to  show  the 
change,  and  the  muscle  of  the  media  of  the  old  vessels  which  eventu- 
ally totally  disappear  is  early  involved  and  early  disappears  com- 
pletely. But  the  fatty  degeneration  of  the  new  superfluous  mus- 
cular tissue  in  the  "  interarterial  space  "  is  a  later  development. 
Hence  my  findings  are  just  the  opposite  of  those  of  Balin,  who  states 
that  fatty  degeneration  of  the  arterial  wall  is  a  late  change.  The 
reason  for  this  contention  is  evident. 

That  the  muscularis  of  the  media  in  most  cases  disappears 
completely  has  been  shown  very  frequently,  so  that  Sanger's  con- 
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elusions  as  well  as  those  of  Heschl  are  at  variance  with  mine,  but  I 
most  heartily  support  those  of  Kolliker  who  maintains  that  some 
of  the  muscle  fibres  do  perish.  But  how  he  came  to  that  conclusion 
except  upon  purely  theoretical  grounds  it  is  difficult  to  reahze,  for 
it  has  been  impossible  for  me,  even  with  the  latest  methods  of  stain- 
ing, etc.,  to  tell  whether,  apart  from  the  media  of  vessels,  the  uterine 
muscle  fibres  perish  or  simply  reduce  their  size. 

The  fibrous  and  elastic  tissue  of  the  uterine  wall  and  arteries 
undergo  a  hyahne  swelling  and  are  absorbed  in  a  manner  similar  to 
that  of  the  hyahne  core  of  a  corpus  luteum.  Whether  fatty  changes 
enter  here  to  hasten  the  process,  I  doubt  very  much,  though  it  often 
seems  as  though  certain  fibrous  tissue  strands  contain  cells  filled 
with  fat  droplets,  but  it  is  impossible  to  exclude  certain  isolated  muscle 
cells  in  such  bundles. 

If  from  the  changes  in  the  cervix  I  can  draw  conclusions  for  the 
uterine  body,  it  is  certain  that  the  connective  tissues  do  not  undergo 
fatty  degeneration. 

The  arteries  of  the  subplacental  area,  in  fact,  all  those  which 
assisted  in  the  blood  supply  to  the  placenta,  build  an  entirely  new 
vessel  in  the  interior  of  the  old  one.  On  the  other  hand,  vessels 
upon  which  the  demand  during  pregnancy  was  not  so  great  as  that 
upon  those  supplying  blood  to  the  placenta,  build  a  new  vessel  in 
the  lumen  of  the  old  one  and  incorporate  into  their  own  wall  as  much 
of  the  wall  of  the  old  vessel  as  they  require  to  complete  their  media. 
The  complete  walls  of  the  old  vessel  in  the  former  class  of  artery 
and  the  superfluous  part  of  the  wall  of  the  old  vessel  in  the  second 
class  of  artery  are  in  normal  involution  completely  absorbed.  But 
in  a  very  large  percentage  of  cases,  causes  operate  to  prevent  the 
complete  absorption  of  these  remains  of  the  parent  vessels  which 
had  hypertrophied  so  during  the  pregnancy. 

One  of  the  most  potent  factors  in  causing  this  lack  of  tissue 
change  preparatory  to  absorption  is  found  in  age  and  multiparity. 

Therefore  the  uterus  renews  its  system  of  arteries  after  each 
pregnancy.  Some  arteries  renew  all  their  walls  so  that  a  completely 
new  vessel  is  formed.  In  other  cases  the  renewal  involves  the  intima 
and  elastica  interna  together  with  a  large  or  small  amount  of  the 
media,  depending  upon  whether  the  vessel  has  to  greatly  or  slightly 
reduce  its  cahbre. 

A  study  of  the  uteri  of  the  parous  women  of  my  series  shows 
that  those  who  bore  children  late  in  their  sexual  Hfe  have  a  strong 
tendency  to  retain  unabsorbed  remains  of  the  hypertrophied  vessels 
of  their  last  pregnancies.     But  in  young  primiparaj,  who  are  healthy 


61 


and  whose  parturition  and  puerperium  were  normal,  we  should 
not  expect  to  find  any  at  all  of  this  residue,  or  at  least  but  the  slightest 
trace  of  it.  These  two  last  statements  may  seem  rather  singular, 
in  that  age  should  cause  such  a  difference,  but  it  is  hard  to  draw 
the  line  between  physiology  and  pathology.  I  have  but  to  recall 
the  marked  differences  in  the  vessels  about  an  atrophic  corpus  luteum 
to  find  a  very  marked  analogy.  About  such  a  corpus  in  the  ovary 
the  same  arterial  changes  take  place  as  in  the  uterus  after  preg- 
nancy. So  ahke  are  the  changes  that  one  is  tempted  to  speak  of 
ovulation  and  the  atrophy  of  the  corpus  luteum  as  a  pregnancy  and 
involution  in  miniature.  Yet  about  the  corpus  luteum  in  a  young 
adult  the  arterial  changes  are  rapid  and  not  a  trace  of  the  old  vessel 
remains,  whereas  in  an  elderly  adult  the  whole  ovary  is  filled  with 
unabsorbed  hypertrophic  elastic  tissue— the  remains  of  the  enlarged 
vessels  of  ovulation.  So  that  what  would  be  pathological  in  the 
ovary  of  a  young  girl  or  woman  becomes  normal  for  the  woman 
advanced  in  her  sexual  life. 

But  there  are  many  causes  which  may  operate  in  causing  the 
uterus  of  the  young  women  to  resemble  that  of  the  aged.  It  would 
be  impossible  to  enumerate  all  of  these  causes  singly,  but  they  may 
be  put  into  a  single  class,  and  summed  up  in  a  few  words.  They  are 
causes  which,  operating  locally  or  generally,  reduce  the  regenerative 
power  of  the  tissues  and  the  absorptive  power  of  the  body. 

In  this  way  can  all  the  chronic  inflammatory  diseases,  blood 
dyscrasias  (several  notable  cases  of  pernicious  anaemia  fall  into  my 
series)  and  possibly  malignant  growths,  modify  the  normal  complete 
involution.  Hence  it  is  seen  why  in  the  cases  of  chronic  tubercu- 
losis detailed  above,  though  the  patients  were  21,  27  and  35  years 
of  age,  they  had  so  much  unabsorbed  functionless  products  remaining 
in  utero,  and  why  Case  VI,  who  had  had  chronic  Bright's  disease  fol- 
lowed by  acute  yellow  atrophy,  should  present  such  an  intense  degree 
of  incomplete  oxidation  of  tissue.  Such  cases  must  be  looked  upon 
as  abnormal,  though  the  same  degree  in  a  woman  of  45  would  be  hard 
to  classify  as  physiological  or  pathological. 

Yet  it  is  possible  to  see  how  age  can  and  does  operate  in  much 
the  same  way  as  a  chronic  disease  in  the  young.  The  whole  question 
of  tissue  change  resolves  itself  into  one  of  regeneration  and  degenera- 
tion with  absorption.  It  is  evident  that  as  the  patient  grows  old 
the  body  activities  grow  slower  and  slower.  Tissue  change  is  carried 
out  much  more  slowly  in  the  aged  than  in  the  young  adult,  and 
oxidation  is  less  complete.  So  can  disease  by  sapping  the  vitahty 
of  the  young  individual  cause  a  slowing  and  an  incompleteness  of 
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the  tissue  changes  similar  if  perhaps  more  marked  than  those  brought 
about  by  increase  in  years. 

Certain  factors  go  hand  in  hand,  and  a  consideration  of  them 
throws  considerable  hght  upon  this  difficult  question.  From  a  care- 
ful study  of  my  specimens  it  is  evident  that  the  more  rapid  the 
involution,  the  more  is  it  complete.  It  seems  equally  certain  that 
the  more  rapid  the  reduction  in  the  size  of  the  uterus  the  more  com- 
plete are  the  destructive  changes  preparatory  to  absorption.  Whether 
a  direct  dependence  exists  between  uterine  contraction  and  retrac- 
tion on  the  one  hand  and  degenerative  tissue  change  and  absorption 
on  the  other,  is  a  question  which  it  is  quite  impossible  to  answer  with 
any  degree  of  certainty.  If  we  can  draw  conclusions  from  analogies, 
we  must  assume  that  uterine  contractions  and  retraction  need  not 
play  any  part  whatsoever  in  the  causation  or  rapidity  of  tissue 
change.  That  conclusion  is  forced  upon  me  by  the  similarity  of  the 
changes  in  ovulation  sclerosis,  where  contractions  are  entirely  absent. 

In  all  my  cases,  with  one  exception,  the  uterus  was  a  great 
deal  larger  than  normal.  But  it  is  impossible  to  know  whether 
the  uterine  contractions  were  inhibited  owing  to  the  acute  or  chronic 
diseases  and  therefore  the  changes  were  slow  and  incomplete,  or 
whether  the  disease  operated  upon  the  tissue  changes  only  causing 
them  to  be  imperfectly  carried  out,  and  as  a  sequence  the  uterus 
had  to  remain  large,  or  whether,  as  seems  at  first  more  plausible, 
the  chronic  disease  makes  itself  felt  both  upon  the  uterine  muscu- 
lature causing  weakening  of  its  contractions  and  simultaneously 
the  same  cause  retards  tissue  change.  That  the  two  conditions, 
enlargement  of  the  uterus  and  abnormal  absorption  of  functionless 
tissue,  usually  go  hand  in  hand,  is  well  borne  out  in  my  series.  But 
that  they  are  necessarily  associated,  that  there  is  a  relation  of  cause 
and  effect  between  them,  I  think  is  completely  negatived  by  the 
abnormal  amount  of  unoxidized  tissue  remaining  in  Case  IV.  Yet 
that  same  uterus  had  undergone  complete  hyperinvolution.  But 
whether  or  not  the  degeneration  is  dependent  upon  uterine  retraction, 
nevertheless  tissue  degeneration  and  uterine  retraction  are  strongly 
influenced  by  disease  of  almost  any  acute  or  wasting  kind.  So  it 
happens  that  in  healthy  individuals  such  a  destructive  force  is  brought 
to  bear  upon  the  tissues  of  the  uterine  vessels  that  their  walls  rapidly 
degenerate  and  are  absorbed.  In  diseased  conditions  and  in  advanced 
age  that  destructive  force,  acting  less  forcibly,  causes  a  slow  and  ir- 
regular degeneration  of  tissue.  In  some  parts  the  tissue  is  as  completely 
destroyed  as  in  normal  young  primiparae,  but  in  other  parts  that 
same  force  destroys  the  highly  developed  muscular  tissue  but  causes 
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a  stimulation  of  the  lower  types,  namely  the  elastic  and  fibrous. 
And  the  same  obtains  in  the  regeneration  processes.  They  too  are 
weakened  by  these  same  causes,  so  that  the  fibrous  and  elastic  ele- 
ments are  often  reproduced  where  the  more  highly  specialized  mus- 
cular tissues  fail  to  reproduce  themselves,  and  as  the  elastic  tissue 
is  a  better  substitute  for  muscle  than  is  fibrous  tissue,  and  as  elastic 
tissue  tends  to  multiply  more  in  the  young  adult  than  does  fibrous 
tissue  (Jores  and  Aschoff),  we  find  that  the  elastic  elements  completely 
outweigh  the  fibrous  elements  in  this  reproduction  under  weakened 
anabohc  conditions.  Hence  it  is,  that  age  as  well  as  disease  tend  to 
weaken  this  unknown  force,  whether  uterine  contraction  or  other, 
so  that  destructive  changes  are  less  complete,  causing  the  highly 
specialized  tissue  to  succumb  and  the  less  speciahzed  to  hypertrophy, 
and,  acting  as  a  vicious  circle,  the  same  weakened  condition  causes 
lack  of  regeneration  of  the  higher  tissues  and  a  corresponding  increase 
in  the  less  specialized. 

If  the  disease  be  more  or  less  acute,  periods  of  activity  and  of 
quiescence  may  alternate.  These,  if  of  sufficiently  long  duration, 
that  is,  if  not  too  frequently  repeated,  will  have  the  influence  upon 
the  uterus  of  several  successive  involutions,  resulting  in  alternations 
of  periods  of  cell  destruction  and  regeneration  on  the  one  hand  and 
of  cell  differentiation  on  the  other.  The  uterus  will  then  show  in 
its  vessels,  not  a  single  step  from  the  large  vessel  of  pregnancy  to 
the  small  vessel  of  complete  involution,  but  a  series  of  vessels  lying 
one  within  the  other. 

Another  point  of  interest  in  the  series  is  the  question  of  the 
development  of  the  so-called  "  hyperplastic  intimal  layers  "  found 
by  several  authors  in  the  general  circulatory  system  and  so  well 
described  by  Jores  in  his  monograph  on  "  Arteriosclerosis  ".  Thomas 
and  his  school  contend  that  the  growth  of  hyperplastic  layers  is  a 
result  of  slowing  of  the  blood  stream,  and  lowering  of  blood  pressure. 
He  came  to  this  decision  owing  to  the  increase  in  the  intima  of  fcetal 
vessels  (which  carried  blood  to  and  from  the  placenta),  after  the 
placental  circulation  had  been  cut  off  by  severance  of  the  umbilical 
cord.  Owing  to  the  blood  being  directed  into  new  channels  the 
intimal  layers  increased  to  reduce  the  lumen.  From  this  special 
case  he  made  a  general  appHcation  of  his  theory  that  hyperplastic 
changes  in  the  intima  are  due  to  the  two  causes  given  above. 

Later  it  was  found  that  such  hyperplastic  intimal  layers  take 
place  throughout  the  general  arterial  system  and  is  not  confined,  as 
Thomas  thought,  to  the  intra  foetal  vessels  coursing  to  and  from  the 
umbilicus.     The   fact   that   these   are   found   generally   throughout 
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the  body,  the  fact  also  that  they  grow  gradually  more  numerous 
from  childhood  on  to  thirty  years  of  age,  the  fact  also  that  they  occur 
in  hypertrophied  conditions,  led  Jores  to  refute  Thomas'  theory 
and  to  contend  that  the  production  of  these  layers  is  an  index  of 
hypertrophy  called  forth  by  the  increasing  blood  pressure  as  the 
child  advances  in  years  to  manhood.  It  has  been  stated  that  many 
of  the  arteries  in  the  uterus  at  the  end  of  pregnancy  show  the  develop- 
ment of  hyperplastic  intimal  layers  where  previously  they  were 
absent.  From  this  it  would  seem  that  the  increased  work  and  pres- 
sure put  upon  the  arteries  had  called  forth  the  building  of  these 
layers  to  strengthen  the  walls.  This  would  certainly  be  in  accord 
with  the  theory  of  Fuchs  and  Jores.  But  we  also  find  that  in  many 
vessels  which  have  to  reduce  their  lumen  but  sHghtly,  this  is  brought 
about  in  a  manner  that  is  similar  in  every  detail  to  that  of  building 
an  hyperplastic  layer.  Now  in  such  a  case  the  cause  of  this  new 
growth  is  certainly  not  an  increase  in  blood  pressure,  but  is  a  condi- 
tion analogous  in  almost  every  circumstance  with  that  of  the  intra- 
fcEtal  umbilical  vessels.  In  such  an  uterus  the  building  of  the  hyper- 
plastic layer  is  an  endeavour  on  the  part  of  the  artery  to  reduce  its 
calibre  to  the  demands  made  upon  it,  just  as  Thomas  found  in  the 
vessels  of  the  new-born.  My  work  certainly  seems  to  prove  that 
both  Jores  and  Thomas  are  right  in  their  theories,  and  that  lowered 
blood  pressure  and  slowing  of  the  blood  stream  on  the  one  hand,  as 
well  as  high  blood  pressure  and  increased  work  on  the  other,  may  call 
forth  the  same  results. 

Vitreous   Degeneration   and   Vitreous   Hypertrophy   of 
Elastic  Tissue. 

It  would  be  impossible  to  lay  too  much  stress  upon  the  unequalled 
facilities  which  the  puerperal  uterus  offers  for  the  study  of  elastic 
tissue. 

So  uniform  are  the  changes  in  the  elastica  interna,  that  one 
can  state  with  the  greatest  certainty  that  the  elastica  interna  in 
undergoing  degeneration  of  any  kind,  be  it  that  of  preparation  for 
absorption  as  in  the  puerperal  uterus  or  that  of  degeneration  pre- 
paratory to  calcification,  passes  through  a  series  of  stages  which 
always  bear  the  same  order,  and  successive  steps  in  the  degenerative 
process. 

These  steps  in  a  Weigert  and  Van  Gieson  preparation  are  as 
follows  : 

The  elastica  begins  to  swell  to  enormous  proportions,  but  the 
swelling  in  several  vessels  of  the  same  specimen  is  proportionate 
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to  the  thickness  of  the  elastica  when  in  the  normal  state.  Coinci- 
dent with  the  swelhng  the  fibres  begin  to  lose  their  black  stain  with 
Weigert  and  become  a  deep  port  wine  red.  At  first  this  change 
affects  only  the  sides  of  the  elastica  interna,  so  that  the  now  thick 
black  band  is  bordered  on  each  side  by  a  hyaline  dark  red  line.  (Fig. 
IX.)  This  latter  gradually  encroaches  upon  the  black  centre  until 
the  whole  is  converted  into  a  red  hyaline  mass.  But  the  sides  always 
have  progressed  slightly  farther  in  the  change  than  has  the  centre 
and  have  grown  paler.  In  the  dark  red  hyahne  tissue  black  dots 
and  irregular  wavy  lines  account  for  the  darkness  of  the  red.  At 
times  the  change  of  colour  begins  in  the  centre  of  the  fibre  and  causes 
the  two  still  black  borders  to  widely  diverge  from  one  another,  to 
perhaps  reunite  a  distance  further  where  the  elastica  has  not  under- 
gone degeneration.  The  subsequent  stages  consist  in  a  gradual 
loss  of  staining  properties  even  with  the  Van  Gieson  stains.  Fol- 
lowing upon  the  dark  red  colour,  the  transition  is  to  a  pale  red  homo- 
geneous vitreous  tissue,  then  pale  brick  red  which  fades  into  yellow 
and  finally  becomes  colourless.  Before  elastica  interna  can  be 
absorbed  it  must  undergo  these  changes.  But,  at  a  certain  stage 
of  its  downward  course,  its  properties  of  elastic  tissue  are  lost  for- 
ever. That  point  seems  to  lie  between  the  dark  red  and  the  bright 
red  vitreous  tissue. 

Now  wherever  elastica  interna  is  in  a  state  of  unrest  and  is 
undergoing  degeneration  these  changes  occur.  Not  only  does  this 
apply  to  the  puerperal  uterus,  but  also  to  true  arteriosclerosis.  Jores 
writes  that  the  first  traces  of  degeneration  in  an  arterial  wall  begin 
about  the  hyperplastic  layers  and,  to  be  more  exact,  about  the 
elastic  laminae  which  clothe  the  hyperplastic  intimal  layers  on 
both  sides.  This  degeneration  manifests  itself  in  fine  fatty  changes 
about  the  elastic  tissue.  Examination  of  such  specimens  when  stained 
with  Weigert  and  Van  Gieson  shows  that  the  area  of  beginning  degen- 
eration manifests  itself  as  a  red  area  on  the  outer  or  inner  side  of  the 
elastica  interna,  or  that  it  may  begin  on  the  middle  of  the  interna 
and,  by  its  swelling,  separate  quite  widely  the  outer  sheaths  of  the 
elastica.  This  dark  red  hyaline  tissue  stains  shghtly  with  Sudan 
III  as  do  all  the  forms  of  degenerated  elastica  interna  which  have 
been  described  in  the  previous  specimens.  This  red  hyaline  tissue 
has  been  described  by  many  as  a  growth  of  fibrous  tissue  within  or 
outside  of  the  elastica  interna.  Not  infrequently,  beginning  calci- 
fication is  seen  in  such  modified  elastica  and  it  is  generally  the  seat 
of  such  change  in  all  calcifications  of  the  uterus.  Sections  of  Case  V 
present  in  several  places  a  complete  obliteration  of  the  uterine  vessels 
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in  the  inner  third  of  the  uterine  wall.  The  elastica  interna  in  these 
has  not  been  completely  destroyed  but  stains  a  deep  red,  and  parts 
of  the  media  remain.  Yet  in  such  specimens,  calcification  has  gone 
on  to  a  marked  degree  involving  the  whole  of  the  elastica  interna 
but  ceasing  sharply  where  the  elastica  interna  ceases.  Yet  the 
patient  was  only  29  years  of  age.     (Fig.  XVI.) 

Ordinary  elastic  tissue  of  the  media  must  undergo  somewhat 
similar  changes  when  undergoing  degenerative  changes.  It  first 
becomes  a  dark  red  and  later  a  bright  red  and,  as  such,  becomes  indis- 
tinguishable from  ordinary  hyaline  connective  tissue. 

Origin   and   Growth   of  Elastic   Tissue. 

Jores,  drawing  his  conclusions  from  purely  theoretical  considera- 
tions, states  that  elastic  tissue  is  produced  from  adult  elastic  tissue 
and  from  elastic  tissue  only.  Basing  my  arguments  upon  my  find- 
ings, I  have  come  to  the  opinion  that  elastic  tissue  is  not  produced 
by  adult  elastic  tissue. 

What  is  the  origin  of  elastic  tissue?  From  what  is  it  derived? 
Is  it  a  living  or  dead  material?  Is  it  an  extracellular  growth, — in 
other  words  a  product  of  cell  metabohsm?  These  are  some  of  many 
questions  which  at  once  suggest  themselves  as  soon  as  the  subject 
of  elastic  tissue  is  considered.  As  stated  in  an  early  part  of  this 
paper,  if  we  examine  some  of  the  smaller  arteries  in  early  childhood 
we  find  that  the  elastica  interna,  instead  of  surrounding  the  whole 
lumen,  is  seen  as  a  very  incomplete  membrane,  sometimes  made 
up  in  transverse  section  of  only  three  or  four  black  dots  with  large 
segments  of  the  circumference  between  them  free  from  elastica. 
From  this  type  to  that  of  a  more  or  less  complete  elastica,  all  grada- 
tions are  readily  found.  This  might  be  used  as  an  argument  in  favour 
of  the  down  growth  of  the  elastica  interna  from  the  large  vessels 
into  the  lumen  of  the  smaller  vessels — a  theory  which  is  even  to 
this  present  strongly  advocated  by  many  prominent  writers.  But 
a  careful  study  of  elastic  tissue  in  the  child  will,  I  think,  con- 
vince even  the  most  skeptical  that  elastic  tissue  fibrils  are  a 
development  in  situ  and  not  an  ingrowth  from  the  vascular  system. 
Such  specimens  when  carefully  examined  with  the  microscope  reveal, 
in  the  earhest  stages  of  development  of  elastic  tissue,  black  dots 
arranged  in  linear  form  along  certain  fibrils.  These  dots,  at  first 
widely  separated  from  one  another,  gradually  increase  in  numbers, 
finally  coalesce  to  form  one  black  continuous  fibril.  The  fibril  pre- 
viously stained  red,  hence  these  dots  are  at  first  imbedded  in  a  red 
matrix.     The  reader  will  recall  that  this  is  practically  what  is  found 
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in  the  first  stage  of  a  degenerative  change  in  elastic  tissue.  There 
is  no  ground  for  assuming  that  the  elastica  interna  differs  so 
markedly  from  extravascular  elastic  tissue  as  to  require  a  new  mode 
of  development.  If,  then,  elastic  tissue  is  a  developmental  change 
in  tissue  that  previously  existed  and  had  characters  differing  from 
those  of  elastic  tissue,  we  might  well  ask,  '  What  is  the  nature  of 
the  forerunner  of  this  tissue? '  A  careful  examination  of  the  fibrils 
in  which  these  fine  black  particles  are  deposited  shows  that  they  are 
indistinguishable  from  the  fibrils  of  ordinary  white  connective  tissue. 
These  latter  we  know  are  the  products  of  a  special  cell  body— the 
connective  tissue  cell— and  that  they  are  the  last  stage,  the  adult 
stage,  of  that  type  of  tissue.  These  fibrillae  of  white  connective 
tissue  are  extracellular  and  are  of  a  low  order  of  living  protoplasm. 
To  state  that  I  have  been  able  to  satisfy  myself  that  there  really 
are  nuclei  bearing  the  same  relation  to  elastic  tissue  as  the  nucleus 
of  white  connective  tissue  does  to  this  tissue,  would  be  to  claim  too 
much.  But  certain  it  is  that  in  large  masses — compact  masses — 
of  elastic  tissue  a  few  nuclei  are  always  found.  What  relation  these 
bear  to  elastic  tissue  is  most  difficult,  in  fact  impossible,  for  me  to 
determine. 

But  if  we  cannot  answer  this  point  to  our  satisfaction,  we  can 
lay  down  certain  facts  with  regard  to  elastic  tissue;  that  from  its 
mode  of  formation  it  is  a  development  in  situ  from  a  fibril  which  so 
closely  resembles  that  of  white  connective  tissue;  it  is  a  product 
of  cell  metaboHsm;  that  it  is  extracellular  and  when  once  it  has 
reached  its  full  state  of  development  it  cannot  give  rise  to  new  elastic 
fibrils;  that  in  degenerating,  its  first  degenerative  steps  closely 
resemble  the  last  ones  in  its  growth  to  adult  type. 

The  question  then  naturally  presents  itself,  '  If  the  forerunner 
of  elastic  tissue  is  indistinguishable  from  white  connective  tissue, 
could  this  tissue  remain  indefinitely  in  this  state,  and  if  so  what 
calls  forth  the  change?'  To  the  first  part  of  this  question  the  science 
of  the  present  day  will  not  admit  of  an  answer,  but  to  the  second 
part  an  answer  has  been  attempted.  It  has  beer  pointed  out  by 
Jores  that  tension  is  the  great  active  agent  which  calls  forth  the 
development  and  the  increase  in  elastic  tissue:  as  the  tension  of 
blood  pressure  increases  there  is  a  proportionate  increase  in  the 
elastic  tissue  in  the  vessel  walls.  This  is  increased  production  of 
elastic  tissue  fibrils.  But  in  the  vessels,  both  veins  and  arteries 
of  the  uterus,  two  processes  are  going  on  simultaneously.  These 
are,  destruction  and  hyperplasia.  The  large  amount  of  elastic 
tissue  in  the  remains  of  the  old  blood  vessels  of  the  puerperal  uterus 


68 

must  not  be  interpreted  as  an  hyperplasia  of  elastic  tissue.  It  is 
the  first  step  in  the  degenerative  processes  which  lead  to  its  total 
destruction.  It  is  an  hypertrophy,  not  an  hyperplasia;  it  is  a  vitreous 
swelling,  an  imbibition,  an  oedema.  If  the  destructive  agent  ceases 
to  operate,  this  elastic  tissue  will  remain  fixed  in  this  condition. 
Where  marked  hyperplasia  takes  place  it  is  not  a  true  tension  hyper- 
plasia but  a  '  replacement '  development  of  tissue,  that  is,  under 
abnormal  circumstances,  elastic  tissue  grows  where  muscle  should  be, 
but  cannot  be,  reproduced. 

Reduction  in  the  Calibre  of  the  Veins. 

The  veins  reduct  their  growth  not  by  a  thrombosis  and  canali- 
zation, as  was  previously  thought,  but  by  a  development  of  hyaHne 
tissue  in  the  wall  of  the  vessel.  This  method  of  reduction  of  the 
lumen  is  widespread  throughout  the  uterine  body  and  cervix,  and 
we  have  seen  that  this  provisional  rapid  growth  is  slowly  replaced 
in  the  normal  young  healthy  individuals  by  muscle  tissue,  but  by  a 
more  or  less  widespread  substitution  of  the  muscle  by  elastic  tissue 
in  the  older  women  and  in  chronic  disease. 


CONCLUSIONS. 

The  conclusions  to  be  drawn  from  the  study  of  these  cases  may 
be  concisely  quoted  as  follows: — 

I.     The  uterus  renews  all  its  arteries  after  each  pregnancy;  the 

renewal  always  consists  in  the  building  of  a  new  vessel  within  the 
lumen  of  the  old  one.  In  case  of  a  small  vessel  being  built  within 
one  of  very  large  cahbre, — i.e.  vessels  that  supply  the  placenta — 
the  new  vessel  will  have  three  completely  new  coats,  intima,  media 
and  adventitia. 

In  the  case  of  a  vessel  which  has  to  reduce  its  cahbre  but  shghtly, 
i.e.  ordinarily  vessels  that  do  not  take  part  in  the  placental  supply, 
the  new  vessel  will  build  for  itself  a  new  intima  and  incorporate  as 
much  of  the  media  of  the  old  vessel  as  is  required  to  complete  its  wall. 

2.  The  walls  of  the  old  vessels,  which  have  become  superfluous, 
slowly  undergo  in  normal  cases  destructive  changes  and  are  com- 
pletely absorbed. 

3.  Under  the  influence  of  advanced  age,  or  chronic  wasting  or 
acute  disease,  the  destruction  and  absorption  may  be  very  incomplete, 

4.  The  differences  between  the  parous  and  nulliparous  uterus 
arise  out  of  the  incompleteness  of  destruction  and  absorption  of  waste 
products. 

5.  The  parous  uterus  in  a  young  woman  in  healthy  condition  can 
return  to  so  resemble  the  virgin  uterus  (microscopically)  as  to  be  indis- 
tinguishable from  it.     This,  however,  is  the  exception  and  not  the  rule. 

6.  The  changes  in  the  walls  of  the  vessels  of  the  uterus  are 
closely  allied  to  those  about  the  atrophic  corpus  luteum. 

7.  Disease,  either  local  in  the  pelvis,  or  general,  renders  the 
process  of  involution  much  slower. 

8.  Acute  disease  may  cause  a  complete  "  block." 

9.  Alternating  periods  of  exacerbation  and  improvement  may 
cause  conditions  in  the  uterus  resembling  a  series  of  involutions. 

a.  That  the  tissues  tend  to  differentiate  during  exacerbation, 

owing  to  the  "  block  "  in  involution. 

b.  That  they  tend  to  further  involute,  i.e.  destroy  and  con- 

struct during  the  periods  of  improvement,  owing  to  the 
raising  of  the  "  block." 
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10.  In  the  later  years  of  sexual  life  and  under  the  influence  of 
disease  the  more  highly  specialized  tissues  have  a  strong  tendency  to 
be  replaced  by  the  less  specialized,  i.e.  muscle  by  elastic  tissue. 

11.  The  arteries  of  the  cervix  undergo  change  of  the  same  order 
as  those  of  the  uterus. 

12.  The  veins  of  the  uterine  body  and  cervix  are  everywhere 
reduced  by  a  growth  of  hyaline  tissue  in  their  walls  and  not  by  organi- 
zation of  clot. 

13.  Normally  this  hyaline  growth  is  replaced  by  muscle  which 
later,  in  the  case  of  very  large  vessels,  becomes  formed  into  bundles 
to  form  new  uterine  muscular  fasciculi. 

14.  Under  the  influence  of  age  and  disease  this  hyaline  deposit 
in  the  veins  is  replaced  partly  or  wholly  by  elastic  tissue. 

15.  Syncytial  cells  play  no  part  whatsoever  in  the  production 
of  these  venous  changes. 

16.  The  large  colourless  masses  found  in  the  mucosa  of  the 
uterus  of  women  who  have  borne  children  are  the  remains  of  atrophic 
elastic  tissue  and  not  the  remains  of  organized  blood  clot. 

17.  This  unabsorbed,  dead  tissue  may  remain  at  least  10  months, 
but  probably  very  much  longer  and  is  the  most  positive  sign  of  a  fore- 
going pregnancy. 

18.  When  elastic  tissue  of  the  parent  vessel  remains  in  utero 
unabsorbed,  it  undergoes  either  vitreous  degeneration  or  hypertrophy. 
The  latter,  unless  disturbed  by  a  subsequent  pregnancy,  will  remain 
throughout  the  woman's  life  and  constitute  the  so-called  sclerosis 
of  pregnancy. 

19.  This  unabsorbed  hypertrophic  elastic  tissue  may  arise  from 
the  elastica  interna,  or  from  the  elastic  tissue  of  the  media  and  adven- 
titia,  or  from  elastic  tissue  invading  the  interarterial  space,  or  from 
all  sources  combined. 

20.  Elastic  tissue  undergoes  a  fixed  series  of  changes  when 
undergoing  degeneration. 

21.  The  muscle  cells  of  the  parent  media  undergo  fatty  degen- 
eration at  an  early  date  in  the  process  of  involution. 

22.  The  superfluous  cells  of  the  interarterial  space  and  the  cells 
which  replace  the  coagula  in  the  placental  vessel  undergo  fatty 
degeneration. 

23.  This  fat  causes  double  refraction  of  a  polarized  ray  of  light. 
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24-  The  muscular  cells  of  uterus  and  cervix  undergo  fatty 
degeneration  with  subsequent  slow  absorption  of  the  fat;  this  fat  is 
never  doubly  refractive. 

25.  The  fibrous  tissues  undergo  hyaline  degeneration  with  slow 
absorption  of  the  hyaline  substance. 

26.  Many  of  the  muscle  fibres  of  the  uterus  disappear  completely ; 
especially  is  this  true  of  the  media  of  the  large  arteries. 

27.  The  uterine  arteries  and  veins  probably  undergo  a  slight 
reduction  in  their  lumen  in  a  manner  similar  to  that  of  the  arteries 
of  the  uterine  wall. 
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DESCRIPTION  OF  PLATES. 

Fig.  I.  The  appearance  of  vessels  of  the  inner  third  of  the 
uterine  wall  of  a  parous  woman.  The  new  vessel  lies  in  a  mass  of 
black  elastic  tissue  in  which — A.M. — the  remnants  of  the  old  media 
are  occasionally  seen. 

M. — new  muscularis  of  vessel  with  a  delicate  elastica  interna. 
The  space  between  the  new  media  and  the  outer  mass  of  elastic  tissue 
is  filled  with  a  fine  fibrous  tissue.     This  is  at  times  absent,  when 
the  elastic  tissue  comes  to  He  directly  upon  the  media. 
Stains — Weigert  and  Van  Gieson. 

Fig.  II.  Another  similar  vessel,  showing  M. — new  media  of 
vessel  and  O — the  elastic  remnants  of  the  old  vessel. 

Stain— Weigert's  modified  "  Markscheidefarbung  "  nerve  stain. 

Fig  III.  Cross  section  of  a  vein  whose  walls  show  a  marked 
hyahne  swelHng  of  the  connective  tissues.  H.  L.  denotes  the  more 
or  less  complete  elastic  tissue  bands  which  formerly  formed  the 
outer  limits  of  the  vein  wall.  The  lighter  streaks  in  the  dark  red 
denote  the  incorporated  muscle  cells. 

Stains — Weigert's  elastica  and  Van  Gieson. 

Fig.  IV.  Vessel  of  subplacental  area  cut  somewhat  diagonally. 
N.  V.  denotes  the  new  vessels  within  the  old  one.  There  are  not 
two  vessels  but  the  same  vessel  is  cut  twice.  The  old  elastica  interna 
O.E.  can  be  traced  completely  about  the  vessel.  Where  not  so 
swollen  and  degenerated,  the  old  media  CM.  remains  in  a  more 
or  less  good  state  of  preservation  though  completely  disappeared 
in  other  parts. 

The  new  superfluous  muscle  cells  in  the  "  interarterial  space  " 
have  undergone  fatty  degeneration  F.  This  fat  causes  double 
refraction  ray  of  hght. 

Stains — Haematoxylin  and  Sudan  III. 

Fig.  V.  Vein  showing  a  later  stage  than  that  of  Fig.  III.  The 
muscle  tissue  has  greatly  multiplied  and  replaced  a  great  deal  of 
the  H.B.  hyahne  tissue. 

O.  B.  denotes  the  old  elastic  boundary  of  the  formerly  large  vessel. 

The  vessel  is  cut  somewhat  diagonally  so  that  the  lower  portion 
of  the  drawing  cuts  the  new  wall  of  the  vessel  without  touching  the 
lumen.  Note  here  the  same  hyahne  substance  with  muscle  fibres. 
Stains — Weigert,   Haematoxyhn  and   Van   Gieson. 
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Fig.  VI.  A  large  subplacental  vessel  in  the  inner  third  of 
uterine  wall.  It  is  cut  on  the  slant  so  that  the  small  new  vessel 
has  its  lumen  sectioned  twice. 

E.  I.  The  elastica  interna  is  now  hypertrophic,  now  degen- 
erated, i.e.  now  black,  now  yellow. 

N.  M.     The  new  media  is  well  shown  about  the  reduced  lumen. 

M.  The  old  media  has  disappeared  almost  completely  except 
where  the  elastica  interna  has  retained  its  black  stain. 

The  interarterial  space  contains  relatively  few  cells  in  an  hyaline 
matrix. 

Stains — Weigert,   Hsematoxyhn  and   Van  Gieson. 

Fig.  VII.  Section  of  a  vessel  containing  a  new  smaller  one. 
The  elastica  interna  A.  E.  I.  has  undergone  vitreous  degeneration 
in  all  its  course  except  at  one  spot  E,  I.  where  it  retains  its  black 
stain  and  where  the  muscularis  of  the  old  media  remains  though 
disseminated  with  elastic  tissue. 

H.  denotes  the  interarterial  space  filled  with  a  hyahne  sub- 
stance.    At  one  spot  it  has  become  invaded  by  elastic  tissue. 

N.  V.     The  new  vessel  within  the  old. 

In  the  upper  left  corner  is  shown  a  large  corrugated  degenerated 
elastica  interna  of  a  vessel  cut  more  or  less  parallel  with  its  long  axis. 
It  contains  in  its  central  part  a  minimum  of  red  hyaline  tissue. 

In  the  right  lower  corner  one  sees  a  partially  atrophic  old  vessel 
of  small  calibre  with  a  still  smaller  new  vessel  in  its  lumen  and  a 
relatively  large  interarterial  space  filled  with  red  hyaline  tissue. 

Fig.  VIII.  Slanting  section  of  a  vessel  showing  yellow  degen- 
erated elastica  interna  O.  E.  I.  on  the  upper  side  with  complete  dis- 
appearance of  the  old  media  that  bounded  it  externally,  whereas 
on  the  opposite  side  the  elastica  interna  has  become  swollen  O.  E.  I. 
and  the  media  M  remains  though  thickly  invaded  by  elastic  tissue. 

N.  M.     The  new  media  surrounding  the  small  lumen. 

I.  A.  S.     Interarterial  space  much  invaded  by  elastic  tis  "ue. 
Stains — Weigert,  Van  Gieson. 

Fig.  IX.  Relatively  large  vessel  whose  media  has  almost 
completely  disappeared. 

O.  E.  I.  The  elastica  interna  shows  the  first  changes  prepara- 
tory to  either  degeneration  or  to  hypertrophy.  This  lumen  is  invaded 
by  new  muscle  N.  M.  and  hyaline  tissue  and  the  new  lumen  has 
begun  to  form  a  new  elastica  interna  N.  E.  I. 

Stains — Weigert,  Hsematoxylin,  Van  Gieson. 

Fig.  X.     Section  of  veins  in  which  owing  to  chronic  tuberculosis 
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the  hyaline  bodies  H.  B.  in  the  walls  are  being  replaced  by  elastic 
tissue  instead  of  by  muscle. 

O.  B.  denotes  the  boundary  of  the  old  vessel. 

Fig.  XI.  Another  vein  in  which  owing  to  chronic  nephritis 
the  whole  of  the  hyahne  deposits  H.  B.  have  been  replaced  by  elastic 
tissue  O.  B.  old  outer  boundary  of  vein. 

Stains — Weigert,  Hsematoxyhn,  Van  Gieson. 

Fig.  XII.  Same  as  Fig.  VIII  showing  how  complete  the  new 
vessel  is  formed  with  its  intima  media  and  adventitia  I.  A.  S.,  i.e. 
interarterial  space. 

0.  E.  I.  show  the  swollen  elastica  interna  which  with  this  stain 
does  not  show  the  difference  between  degenerated  and  hypertrophic 
tissue. 

N.  M.  old  media  is  shown  in  a  moderately  good  state  of  preser- 
vation on  one  side,  whereas  it  has  completely  disappeared  from  the 
opposite  side. 

Stains — HsBmatoxylin  and  Van  Gieson. 

Fig.  XIII.  Shows  cross  section  of  a  large  vessel  whose  elastica 
interna  has  become  degenerated  (yellow)  and  swollen  in  one  half 
of  its  course  and  hypertrophic  (black)  in  its  other  half  E.  I.  Limiting 
the  hypertrophied  elastica  externally  the  remains  of  the  media  can 
be  seen,  whereas  nothing  but  fibrous  tissue  bounds  the  degenerated 
elastica  externally. 

The  new  vessel  is  exceptionally  dehcate  and  its  elastica  interna 
N.  E.  I.  is  imperfect.  The  interarterial  space  is  filled  with  fibrous 
tissue. 

Sections   of   several  vessels  are  seen   cut   longitudinally  without 
entering  into  the  lumen. 

Stains — Weigert  and  Van  Gieson. 

Fig.  XIV.  Three  vessels  from  the  remote  subplacental  area. 
Two  have  not  developed  a  new  vessel  in  the  interior  of  the  old  one, 
but  the  third  has  done  so. 

A.  E.  I.  Degenerated  elastica  interna,  which  can  be  followed 
completely  about  the  vessel. 

E.  I.  Hypertrophic  elastica  interna  with  remains  of  the  old 
media  O.  M.  lying  to  its  exterior. 

1.  A.  S.  Interarterial  space  filled  with  a  hyahne  almost  unclear 
free  substance. 

H.  S.  The  same  hyahne  substance,  filhng  the  whole  lumen 
of  the  old  vessel. 

Stains — Weigert's  elastica,  Hsematoxyhn  and  Van  Gieson. 
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Fig.  XV.  Shows  cross  section  from  Case  III  in  which  four 
vessels  aie  seen,  one  within  the  other,  due  to  alternating  periods 
of  quiescence  and  activity  in  involution. 

N.  M.     New  media. 

N.  E.  I.     New  elastica  interna. 

This  section  was  originally  one  large  vessel  but  the  new  vessal 
has  bcjen  cut  twice  in  its  tortuous  course  as  shown  by  serial  sections. 
Stains — Weigert,  HsematoxyHn,  Van  Gieson. 

Fig.  XVI.  Section  of  vessel  of  woman  28  years  of  age,  showing 
calcification  of  the  degenerated  elastica  in  an  occluded  vessel.  The 
vessel  is  cut  just  at  a  bend  in  its  course. 

D.  E.     Degenerated   hyahne   elastica   surrounds   both    lumina. 

M.     Media  in  fair  state  of  preservation. 

C.     Calcification  of  elastica. 

I.     Prohferated  intima. 
Stain — HsematoxyHn. 
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